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PKEFACE. 


In  tliis  handbook  I  have  endeavoured  to  draw  a  line  between 
surgical  operations  on  tbe  female  organs  and  proceedings  of  a 
more  or  less  purely  obstetrical  or  therapeutical  character  fully 
described  in  current  works  on  midwifery  and  diseases  of  women. 
This  manual  is  devoted  to  true  sm-gery,  according  to  the  usual 
signification  of  the  tei-m,  although  for  given  reasons  certain 
operations  mainly  obstetrical  in  nature  have  been  introduced. 
Much  importance  is  attached  to  the  anatomy  and  methods  of 
examination  of  the  pelvic  organs  and  to  a  proper  selection  of 
instruments.  A  sound  knowledge  of  these  subjects  will  greatly 
lighten  the  task  of  the  operator. 

Ovariotomy  has  been  chosen  as  the  type  of  abdominal  section, 
and  several  chapters  are  devoted  to  the  steps  of  that  operation 
and  to  after-treatment.  In  preparing  those  chapters,  I  have 
availed  myself  of  a  long  series  of  notes  of  nearly  nine  hundi-ed 
abdominal  operations  at  which  I  have  assisted,  including  cases 
under  my  own  care.  The  success  of  sui-gery  of  this  class 
depends  largely  upon  matters  of  detail  readily  recorded  by  the 
experienced,  and  thus  transmissible  thi-ough  literary  channels  to 
those  who  seek  for  instruction.  On  the  other  hand,  the  steps  of 
plastic  procedures  cannot  be  easily  taught  by  printed  directions  ; 
they  may,  however,  be  faiiiy  explained  by  diagrams,  and  the 
success  of  operations  of  this  kind  depends  upon  other  factors 
besides  manual  dexterity.  I  have  said  little  about  the  results  of 
major  operations,  since  long  tables  of  statistics  prepared  by 
experienced  operators  are  imreliable  guides  to  those  who  have  few 
opportunities  of  performing  abdominal  section.    My  friend  Dr. 


[y  PREFACE. 


Steavenson  lias  kindly  wiitten  a  chapter  on  electrical  apparatus, 
and  added  passages  on  the  same  subject  to  other  chapters.  We 
have  excluded  any  mention  of  the  employment  of  electrolj'sis 
for  the  cure  of  fibroid  disease,  as  this  important  method,  though 
apparently  full  of  promise,  has  not  been  as  yet  completely 
established  ;  nor  is  the  method  of  its  application  strictly  within 
the  limits  of  what  is  understood  by  a  sm-gical  operation. 

Many  of  the  illustrations  are  original,  and  have  been  drawn 
by  Mr.  Lewin  from  fresh  specimens  and  from  preparations  m 
the  museum  of  the  Eoyal  CoUege  of  Surgeons.    Figs.  92,  94, 
98  99,  102  to  107,  109,  114,  115,  117,  118,  127,  and  150  are 
taken  from  my  own  sketches,  and  several  illustrations  ongmaUy 
appeared  in  my  CUnical  and  Pathological   Observations  on 
Tumours  of  the  Ovary,  Fallopian  Tube,  and  Broad  Ligament. 
Figs    70,  71,  and  72  were  drawn  by  Mr.  Leonard  Marks, 
late  of  St.  Bartholomew's  Hospital.    My  thanks  are  due  to 
Sir  Spencer  Wells,  Drs.  Emmet,  Matthews  Duncan,  Savage, 
and  Bantock,  and  Mr.   Mayo   Eobson  for  permission  to 
reproduce  some  woodcuts  fi'om  their  own  works.    The  sketclie^ 
of  instruments  were   kindly  lent   by  Messrs.  Ki'ohne 
Sesemann,  the  drawings  of  galvanic   apparatus  by  Messrs. 
Coxeter  &  Son  and  Arnold  &  Sons. 

The  absence  of  a  satisfactory  system  of  nomenclatm-e  has 
given  me  great  trouble,  and  I  have  been  compeUed,  by  custom, 
to  employ  many  words  and  phrases  to  wHch  I  object.  As 
reo-ards  proper  names  applied  to  operations  and  mstruments, 
I  cannot  guarantee  priority  to  any  particular  operator  or 
inventor.     Certain  grammatical  questions  relatmg  to  terms 
,^sed  by  sm^geons  and  gynaecologists  are  briefly  discussed  in 
footnotes.     For  the   orthography  of  many  words,  siich  as 
aesarean,  hihm,  aneurysm,  siphon,  and  perineorrhaphy,  i  Have 
rehed  upon  Hyrtl's    Onomatologia  Anatomiea,^^.^  om  tlie 
alithority  of  my  friend  and  former  colleague  Dr.  Alexander 
Henry,  and  other  classical  scholars.  A■.f^o^M 
Claskfication  of  the  subjects  of  this  work  has  proved  difficult 
as  every  sm-gical  operation  depends  more  or  less  on  anatomj 
and  also  on'patholW     An  arrangement  ^^-d  o"  F^^^^ 
sui-gical  grounds  thereby  becomes  an  impossibility,  no  can 
I^y  system  be  simultaneously  consistent  with  anatomical  and 
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with  pathological  requirements.  Practical  considerations  being 
here  of  the  first  importance,  many  details  have  been  repeated 
in  chapters  on  different  operations.  Owing  to  the  impossibility 
f)f  this  kind  of  repetition' bej^ond  a  certain  point,  and  tf)  the 
impediments  in  the  way  of  a  system  of  classification  allowing 
every  facility  of  reference,  I  have  made  the  index  as  copious 
as  possible. 

I  here  take  the  opportimity  of  thanking  my  colleagues, 
especially  Drs.  Bantock  and  Percy  Boidton  for  kindly  revising 
(iertain  "descriptive  portions  of  the  handbook,  relating  to 
abdominal  sections  and  plastic  operations. 
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CHAPTEE  I. 

THE  SURGICAL  ANATOMY  OF  THE  FEMALE  ORGANS. 

A  CONSIDERABLE  portion  of  tlie  earlier  pages  of  tMs  work  will, 
fi-om  motives  of  principle  and  convenience,  be  devoted  to  surgical 
anatomy.  The  principle  that  the  operator  should  be  acquainted 
with  anatomy  needs  no  support  from  argument.  Every  opera- 
tion involves  anatomical  considerations.  The  scope  of  this  work 
is  confined  to  a  limited  anatomical  area,  but  includes  descrip- 
tions of  a  relatively  large  number  of  operations.  Hence  a 
preliminary  sketch  of  the  anatomy  of  that  area  will  save  much 
unnecessary  repetition.  The  term  "  surgical  anatomy  "  is  here 
employed  in  its  conventional  sense.  It  is  an  ill-defined  but 
useful  expression,  intended  to  designate  as  much  anatomical 
knowledge  as  is  likely  to  prove  of  practical  sendee  to  the 
sm-geon.  I  shall  at  once  proceed  to  describe  the  organs  and 
structures  in  the  order  adopted  by  most  contemporary  writers. 

Labia  Major  a, — The  labia  majora  are  a  pair  of  large  folds 
of  skin,  including  the  dartos,  fat,  and  connective  tissue.  They 
are  externally  and,  to  a  less  extent,  internally  covered  witli 
hair.  The  labia  unite  at  the  symphysis  pubis,  but  it  is  a  mis- 
take to  suppose  that  they  meet  posteriorly.  Fig.  1  shows  that 
they  are  separate  in  the  adult ;  in  Fig.  2  they  are  seen  to  end 
behind  the  deeper  stractures  of  the  vulva  as  two  elevated  pads 
of  integument.  This  is  the  normal  condition  in  very  young 
subjects.  Dubois  and  Pajot,  and  Matthews  Duncan  have  ex- 
posed the  prevalent  fallacy  about  the  posterior  portions  of  the 
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1  Tt.  ..lastic  operations  in  their  -dcinity,  tTiere  is  no  neces- 

?  in         P    0  ulite  them.   In  the  space  between  the  ends  of 


Pi  UTS  or  AX  Adult  Virgis. 

The  labia  majora  are  seen  to  eml  l^^lesLent  foms  is 

ionvMM  sligl^tly  marked  the  lu  .  ^^.^  ^^^^^  ^^^^^^^^^  ^  ,  Heated. 
S  true  rdatioBSol' the  labia  uunoia  to  tU  ^^.^^  .^^  ,y  fo,va  d  . 

il;:  meatus  uriuarius  forms  a  i^r        W    ^^^^  ,,,ifiaally  separated. 

The  parts  are  displayed  as  see  r  m 
(;if«.L*m  lies.,  nvswlogtcal  Saves, 

o.  fhP  structm-es  on  each  side,  a 
„,  ..tonulmn."    Ou  ^^^f  ^Mng  taWs,  will 
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is  the  "  fossa  navicularis."  It  is  the  integument  in  the  middle 
line  of  the  fossa,  and  not  the  posterior  fourchette,  that  is  so  fre- 
quently torn  at  the  first  lahour.  After  that  event,  the  posterior 
extremities  of  the  labia  majora  undergo  more  or  less  atrophy, 
and  the  relations  of  the  fom-chette  and  the  structures  in  front 
of  it  can  no  longer  be  defined  with  precision. 

Labia  Minora  or  Nymphse. — These  terms  are  given  to 
two  thin,  hail-less,  cutaneous  folds,  bright  red  in  colour,  and 
concealed  by  the  labia  majora  in  most  virgins.  In  multipariB 
they  become  flaccid  and  elongated,  and  project  beyond  the 
greater  labia.  Their  outer  surfaces  then  assume  the  chai'acters 
of  dark,  dry  skin.  The  free  border  of  each  njrmpha  terminates 
anteriorly,  not  in  the  prepuce  as  generally  supposed,  but  in 
the  fi-penum  of  the  clitoris  (Figs.  1,  2,  6).    On  the  other  hand. 


Fig.  2. — The  Vulva  in  Childhood. 

The  true  posterior  relations  of  the  external  labia  and  the  relations  of  the 
nymphas  to  the  clitoris  are  demonsti-ated,  as  in  Fig.  1.  The  urethra  has  been 
dilated  artificially.    {Museum  R.C.S.,  Physiological  Scries,  No.  2,841tt.) 

the  prepuce  is  continued  laterally  on  to  the  outer  sui'faces  of 
the  labia  minora,  Avith  which  it  blends.  I  have  repeatedly 
verified  the  above  relations  by  examination  of  live  subjects. 
Posteriorly,  the  labia  minora  are  lost  on  the  integuments  of 
the  vidva,  rather  than  on  the  inner  side  of  the  greater  labia,  as 
sometimes  described.  The  inner  sm-faees  of  the  labia  ininora 
are  well  supplied  with  sebaceous  glands,  and  generally  tmdergo 
during  pregnancy  a  ptu-ple  or  lilac  discoloration,  in  which  the 
vaginal  mucous  membrane  shares.  A  second  labium  minus 
sometimes  exists  ;  it  lies  external  to  the  nympha,  and  is  lost 
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anteriorly  on  the  corresponding  labium  majus.     It  is  not 

connected  .vith  the  clitoris  or  ^r'J^^l  are  among  tire  last 

The  labia  minora  are  very  sensitive  and  aie  ^'^"^S 
strnctJes  to  yield  to  .the  efiects  ^^^^^.^^L^^ 
histologically  sldn  and  not  ^^"f^^^en^oM 
substance  is  erectile  tissue.    They  bieed  n  y 

careful  examination  will  generally         ^^^^^^^^  ,,,di- 

::mrcLuic^  "-^^  r^^-ty,  and  in  sterile  women 

-th  small  uteri,  ^XT^^'u,,  most  developed 
The  Hymen.-This  IS  a  cut  ^ 

posteriorly  and  as  -^f^J^r  ll^.tt,^^  navi- 
It  is  separated  from  the  V^'^^]'^       ^  said  to  exist 

cularis,  although  this  ^^^'^T"  ;Z2^t\l^^  hymen  may 
nntil  the  parts  are  f  ^^^f,  f  ^"^^^^^^^  vagina  and  the 
conveniently  be  described  as  the  end  o^J^   ^  S  ^^^^^  ^^^^ 

heginning  of  the  ^°™tw^^  bv  some  authorities, 

of  the  vulva,  although  this  point  ^  J^f  P^^^^  -^^ 
who  speak  of  the  hymen  as  ent.^y  ^^^^f^^^^^^        of  some 
The  nature  and  varieties  of  the  ^^^^^^  vulva  and 

importance  to  the  ^^S^"""^- J^ZZ^,,,^'''  ^^^^^ 
vagina,  and  in  any  ^^^^'^''^Z.  l^^e  may  be  mistaken  for 
tion,  certain  P-^^ftie-^^  of  disease,  and  the 

tumom-s,  or  for  evidence  ^l^^'Xe  l^Aieoted  to  needless,  if  not 
patient  may,  in  'ffve  or  therapeutic  measm-es.  I 

Ibsolutely  objectionable  oper  -   oi^th    i_  ^^^^^ 

shall,  therefore,  proceed  t^^^es^  experience  may 

laymen,  taking  for  my  S^J^Znograv^^^  "Die  Bildungs- 
d  wanting^  E.  ^t^^-^^^Jle^^^^^^^^  unci  Gynal.olo,ie, 
fehlerdesHjTBens   {Zeimmi,  ./ 

vol.  xi.,  1885).  ,     appearance  of  a  paii'  of  labia 

In  infancy  the  h:^en  bears  the^  aj p     ^^^^^^  ^  ^^^.^^^^^^ 

(^lahicfom  two  parts,  the  inner  surfaces  of 
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do-umvai-ds.  As  the  external  labia  are  flattened  they  may  be 
overlooked  by  an  inexperienced  observer,  the  internal  labia 
being  taken  for  the  external,  wliilst  the  hymen  is  mistaken  for 
the  internal  labia.  I  have  heard  it  suggested,  in  the  coui'se  of 
an  examination  of  an  infant  with  vulvitis,  that  the  hymen,  in. 
reahty  unaffected,  was  "absent "  or  "  evidently  torn."  In  some 
infants  the  posterior  part  of  the  hymen  is  thick  and  fleshy, 
forming  a  prominence  closely  resembling  a  small  polypus  (Jiymfii 
ling  III iformis,  Kg.  3,  II.).  This  condition  always  disappears  as 
the  subject  grows  older. 


Fig.  3,  I. — Labiefoiim  Hymex.  Fig.  3,  II. — Linoulate  Hymen. 

( Tardicu. )  (Dohrn. ) 


In  childhood,  iis  the  neighboiu-ing  parts  widen,  the  hymen 
becomes  more  and  more  horizontal  in  position,  the  opposite 
sides  gradually  unfolding.  Lastly,  later  on,  the  edges  of  the 
orifice  come  to  lie  apart. 

In  the  adult  virgin  the  hymen  forms  a  ring,  generally  broadest 
posteriorly.  This,  the  commonest  type,  is  the  hymen  annularis. 
In  the  hymen  circiilaris  the  orifice  is  precisely  central,  the  anterior 
part  of  the  membrane  being  as  broad  as  the  posterior.  This  is 
not  a  rare  form  ;  it  may  puzzle  the  surgeon,  before  careful 
examination.  The  clitoris  and  meatus  m-inarius  are  safe  land- 
marks for  the  explorer.  The  orifice  is  long  and  narrow,  and  the 
posterior  part  of  the  membrane  is  broad,  in  the  hymen  semilunaris ; 
whilst  in  the  hymen  fakiformis  the  orifice  is  long  and  somewhat 
wide,  the  membrane  being  narrow.  The  posterior  attachment 
of  the  hymen  is  on  a  lower  plane  than  the  anterior. 
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AhnonnaUties  in  the  Free  EcUje  of  the  Hymen  constitute  several 
distinct  varieties.  In  the  hymen  deniiouMus  the  edges  are  m 
partTtHck  and  fleshy,  and  elsewhere  tHn  tang  u-regular 
fold  It  is  a  persistent  form  of  the  infantile  type.  I  s 
ottved  not  rarely,  in  elderly  subjects.  This  denticulate 
hymen  is  the  form  most  readily  Hable  to  be  mistaken  for  a 
rupZed  hymen,  where  the  edge.,  after  a  few  weeks  of  cohabi^a- 
troMendrthicken.    In  the  ^-ticulate  liynaen^^^^^^^^^^^ 

as  lis  vLuvai  iivnieii  iimbmim,  said  to 

is  deUotely  no  cM.    This  ^'fj'^  „j  tta  tela! 

.epresont  ps.s.tencs  ^^'It^^^n.  example  of  this 
condition.    I  Mieve  that         "f  "  «  toihed 

T^Z^^^Z:^^^r^^^^t  si.pl.  instances  of 

ilittf  the 

AbnormaMies  in  the  Plane  of  the  f  f '  ^^^^^ 
M,^rmis  the  — e  is  com^^^^^^  ^^^^ 

.ot  only  — 

membrane  being  fully  ^'V^^J^''  ,  ,  looks  like  the  fi-ee 

of  the  hymen  to  he  -^8;^-.      ^^^^^^^^^^     ;    ^,,i,tence  of  the 
border  of  a  normal  hymen.    This  toim  is  i 

i^fantile  type.    ^;:^^!^^l,erJ  de- 
hypertrophieus     It  is  ^^^^^^  J  .eiDroductive  organs, 
velopment  of  some  part  ^^^f ^^^^  .  ;  f,,„,  ^„,,fc"  or 
Alleged  ^  mOt^f  I^^Ieve  TquestLable  accui^^^^^ 

Jnjmen  uumple.  '  are  o^^^^; l^owever,  the  fact  is 
anatomically  speaking.  ^^Wesembling  valvule  conniventes 
of  some  importance,  that  folds  ^^^^^^^^^  u^istaken 
are  sometimes  developed      '"^^  Li.^  labour, 

by  the  obstetrician  for  cicatrices  ^'^^^^Z  l^^^^^^  Mistaking 
/shall  presently  refer  to  certain  V^^^'^f^^  ,,,,,  the  fold 
a  true  hymen  for  one  of  jolds^^  "-^^  ,,,U^  bave  been 
lies  immediately  above  the  hymen,  and^m  j  -^^^^  ^^t. 
derived  fi'om  that  membrane  m  the  com:s   o  ^^^^^ 

Dr.  Pristo,  of  ^^^^^ ^^t  Z^^^^Z  in  a  single  woman, 
No.  96,  a  case  where  labour  was  uuo 
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aged  twenty-two,  by  four  circulnr  vaginal  septa,  witb  orifices 
barely  admitting  the  point  of  tbe  little  finger.  They  were  so 
tongh  that  a  bistomy  was  required  for  their  di\'isiou.  The 
child,  abeady  dead,  was  turned  and  delivered.  Dr.  Fristo  then 
found  out  that  a  surgeon  had  divided  the  hymen  (or  more 
probably  a  fifth  vaginal  septum)  for  retained  menstruation  at 
puberty.  The  catamenia  afterwards  flowed  regularly  mthout 
obstruction,  but  complete  coitus  was  found  to  be  impossible. 
The  same  surgeon  examined  the  patient  again,  and  informed 
her  that  the  vagina  was  incurably  obstructed.  She  relied  upon 
this  malformation,  and  was  greatly  surprised  when  she  became 
pregnant.  Here  I  may  observe  that  impregnation  has  repeatedly 
been  known  to  occui'  whenever  the  normal  hymen  is  even' to  the 
least  extent  perforate. 


Fig.  4.— Hymex  Biseptus. 
{Museum  li.C'.S.,  Physiological  Series,  No.  2,841.) 


Abnormalities  in  the  Character  of  the  Orifice  of  the  Hymen. — In 
the  hymen  septus  or  biseptus  there  are  two  orifices  divided  by  a 
thin  strip  of  membrane,  generally  broadest  posteriorly.  This 
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Strip  is  said  to  be  prolonged  from  the  middle  part  of  tlie  pos- 
terior column  of  the  vagina.  The  orifices  are  heheved  to 
represent  the  terminations  of  the  ducts  of  MUller,  whence  the 
FaUopian  tuhes,  uterus,  and,  at  least,  part  of  the  vagina  are 
developed;  just  as  the  more  constant  Skene's  tubes,  m  the 
ru-ethra,  appear  to  represent  the  ends  of  Gartner  s  ducts._  On 
the  other  hand,  Breisky  has  observed  a  trace  of  the  origmal 
septum  between  MiiUer's  ducts,  in  the  vagina,  qmte  distmct 

from  the  hymen.  ,   ,     ,     i     -n  -^+1.0 

Sometimes  there  are  two  ii-regularly-placed  orifices  m  the 
hymen  (h>p»m  bifenostratus  oi  some  authors);  whilst  m  others 
thi-ee,  fom-,  or  even  as  many  as  eleven  apertm-es  have  been 
observed  (hymen  crihriforniis). 

Absence  of  the  Kymen.-l  shall  presently  refer  to  precautions 
against  overlooking  a  lax  hymen  with  its  upper-  ^^-^^'^^l 
pfessed  against  the  vaginal  wall.  Tardieu  and  Devilliers  faded 
o  letect  a  single  case  of  congenital  absence  of  he  hymen  after 
systematic  examination  of  a  large  number  «  -fants,  but  sevei^ 
liters  declare  that  they  have  discovered  examples  oi  this 

""fuLal  Position  of  the  Eprnen.-T^e  hymen  sometimes 
appears  to  be  abnormally  Hgh  in  the  vagina.  This,  however 
ts TeneraUy  due  to  great  depth  or  peculiar  development  of  the 
X  as  in  negresfes.  The  alleged  cases  of  abnormaUy  low 
li^L  where  L  hymen  has  been  reported  as  covermg  the 
Z^.:  are  simply  e^mples  of  abnormal  coalescence  of  the 

"^.-sistenee  of  the  Eymen  ^^^f ''^^^^^^^ 

--r^^his^c^^x"^^^^^^ 

narrow.     As   iias   oeeu  j  ^ 

imperfect  coitus  is  not  rare.     The  ouUce  wiu  e 

Sth  months'  child  to  be  born  without  ruptm-e,  as  m  Tolbexg  s 

'l^.eer.tion  of  the   i^...».-ScWer  ^^^^ 
laceration  of  the  hymen  from  ^^nd^f /.^^ 
the  membrane  is  torn,  the  rent  f  occurs 
Hue  of  attachment  to  the  vagi^^^  it  ^  f  hat  occasion,  also, 
at  the  fii-st  labour  at    erm,  ^^^J*  J /^^^^l     a.    A  history 
that  the  carunoultB  myi'tiformes  are  first  deveiopea 
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of  laceration  of  tlie  hymen  from  a  fall  or  from  a  blow  must 
always  be  received  with,  extreme  caution.  Most  authorities 
admit  that  the  membrane  can  only  be  torn  by  a  force  exerted 
directly  against  it,  or  by  the  continuation  into  its  substance  of 
a  laceration  of  neighbouring  structm-es.  The  common  annular 
hymen  is  generally  torn  in  four  places,  whilst  a  semilunar  or  a 
very  tense  hymen  of  any  form  tears  at  one  point  along  the 
median  line  of  its  posterior  portion. 

The  Hymen  in  Atresia  Vaejime. — Dr.  Matthews  Duncan,  who 
has  had  the  advantage  of  a  wide  experience  in  such  cases,  has 
repeatedly  found  a  perfect  hjonen  associated  with  atresia  of  tlie 
vagina.*  In  one  case  the  vagina  was  opened  up  by  a  thermo- 
cautery knife,  and  retained  menses  let  out.  After  recovery, 
the  true  hymen  was  seen  to  be  perfectly  distinct  from  the 
vaginal  septum  which  had  been  cut  thi'ough.  Dr.  Duncan 
believes  that  the  blue,  thin-waUed  structiu-e  detected  between 
the  labia  is  generally,  but  often  erroneously,  called  imperforate 
hjonen,  whereas  in  many  cases,  and  often  where  there  is  even 
total  absence  of  the  vagina  and  uterus,  a  hymen  can  be  dis- 
tinctly seen. 

General  Considerations  on  the  Hymen. — Some  of  the  forms  of 
hjTuen  above  described  are  not  always  easy  to  detect,  either  by 
sight  or  digital  exploration.  When  lax  the  hymen  may  lie 
against  the  vaginal  waUs  with  its  free  border  upwards,  so  as 
to  escape  a  superficial  examination.  The  exploring  finger  will 
then  detect  a  constriction  higher  up  the  genital  canal  than  the 
level  of  the  hymen,  so  that  a  contraction  of  the  vagina  may 
be  suspected.  In  the  case  of  a  cribriform  hymen  this  eiTor 
is  very  frequent.  Sometimes  the  finger  puUs  down  the  hymen 
as  it  is  withdrawn,  then,  on  inspection,  that  structure  wiU  b& 
discovered.  The  free  margin  of  the  hymen  lies  naturally  on 
a  higher  plane  than  that  of  its  posterior  attachments. 

Carunculae  Myrtiformes. — These  structures  are  correctly 
described  in  most  text-books,  for  it  is  the  subjects  that  possess, 
them  who  are  the  most  frequently  examined  by  medical 
attendants.  In  women  who  have  had  very  few  children  they 
form  a  more  or  less  complete  circle  of  thin,  flaccid  folds;  in 

*  "  Case  of  so-called  Imperforate  Hymen"  {Trans.  Obsld.  Soc,  vol.  x.\iv., 
1882). 
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multiparas  they  are  often  reduced  to  two  or  tliree  prominent 
ilesliy  wattles.  In  nulliparfe  who  are  not  virgins  the  hymen  is 
generally  reduced  to  two  unsymmetrical  portions  divided  hy 


IiG.  5.-VUI.VA  OF  AN  Adult  laid  open  by  Division  of  the  Posteriou 

Commissure. 

Tlie  vestibule  is  well  displayed,  but  its  posterior  margin  has  become  irregular 
through  the  action  of  spirit.  The  orifices  of  the  vestibular  fomcles  appear 
above  and  below  the  meatus  urinarius.  A  bristle  lies  m  each  orifice  of  Co^^pe.  s 
ducts.  The  relations  of  the  labia  minora  to  the  clitoris  are  well  shown.  Poste- 
riorly the  normal  relations  have  been  completely  effaced.  {Museum  Jt.C.S., 
Physiological  Scries,  No.  2,830.) 

the  laceration,  the  edges  of  which,  as  weU  as  the  free  ^or^f 
the  hymen  itself,  are  always  more  or  less  thickened,  but  the 
two  portions  can  hardly  be  caUed  caruncles.    The  onfice  of 
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Co-vvper's  duct  may  often  be  detected  immediately  outside  a 
large  caruncle  a  little  posterior  to  the  -  mid-line  between  the 
<'litoris  and  the  posterior  Hmits  of  the  vulvar  aperture.  Most 
■writers  seem  to  consider  that  it  lies  much  farther  back. 

When  the  hymen  has  been  torn  and  the  carunculee  have 
formed,  the  vaginal  outlet  at  the  most  posterior  point  of 
attachment  of  tlie  hymen  has  almost  invariably  shared  in  the 
laceration,  so  that  the  tissues  of  the  fossa  navicularis  become 
more  or  less  involved  towards  or  as  far  as  the  posterior  fom- 
chette.  These  lacerations  totally  alter  the  appearance  of  the 
vidva  as  seen  in  virginity,  the  alteration  likewise  involving 
atrophy  of  the  prominent  posterior  extremities  of  the  labia 
majora.  Hence  the  structm-es  at  the  posterior  extremity  of 
the  vulva  become  hard  to  distinguish.  When  the  fourchette 
itself  is  torn,  the  perinetun  is,  by  definition,  involved  in  the 
laceration,  since  the  foui-chette  is  its  anterior  extremity. 

Vestibule. — Below  the  clitoris  is  a  smooth,  triangular 
sui^face,  with  its  plane  almost  level  with  the  horizon  (Fig.  5). 
It  is  prolonged  to  each  side  of  the  vulva,  as  the  woodcut  shows. 
This  is  the  vestibule,  and  neither  the  anterior  nor  the  posterior 
vaginal  walls  should  be  visible  behind  it,  excepting  in  multiparse, 
where  a  trifling  amount  of  descent  appears  to  be  natural.  The 
vestibule  is  much  wider  in  some  subjects  than  in  others. 
Conspicuous  on  the  siirface  of  the  vestibvde  is  the  meatus 
urinarius.  Thanks  to  the  characteristic  smooth  sm-face  of  the 
vestibule,  well  supported  by  the  triangular  ligament,  the  orifice 
of  the  meatus  is  not  hard  to  detect  for  purposes  of  catheterism. 
Here  too  I  may  observe  that  the  vestibule  is  not  stretched  in  the 
second  stage  of  labour ;  though,  according  to  Matthews  Duncan, 
its  mucous  membrane  may  be  pushed  forwards  and  torn  longi- 
tudinally. Two  clusters  of  large  mucous  follicles  open  by  ducts 
on  the  surface  of  the  vestibule;  one  group  lies  immediately 
behind  the  chtoris,*  the  other  behind  and  at  the  sides  of  the 
meatus.  Similar  groups  are  found  on  the  inner  aspect  of  the 
nymphoe,  and  in  the  fossa  navicidaris.  These  follicles  secrete 
mucus  very  freely,  when  any  soiu-ce  of  persistent  local  irritation 
exists.  Their  arrangement  is  well  figm-ed  in  Dr.  Henry  Savage's 
atlas. 

•  Hence  the  origin  of  the  small  cyst  occasionally  found  in  this  situation. 
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The  meatus  lu-inarius  varies  coiisideral)ly  in  appearance  in 
healthy  subjects.  The  m-ethral  mucous  membrane  often  bulges 
from  its  ring-like  margin.  Most  remarkable  is  the  presence  of 
caruncles,  sometimes  of  considerable  size,  and  intensely  red,  in 
cases  where  they  cause  no  pain  diu'ing  miotmition,  nor  any 
other  subjective  sj'mptom.  On  each  side  of  the  elevated  margin 
of  the  meatus,  somewhat  posteriorly,  is  a  minute  pore.  I  cannot 
admit  that  it  is  easy  to  detect  in  healthy  subjects,  for  I  have 
searched  for  ii  in  hundreds  of  patients.  In  chronic  gonoiThooa, 
or  leucorrhoja,  the  pair  of  pores  are  often  discovered  without 
diflicidty.  They  are  the  orifices  of  Skene's  tubes.  The  surgeon 
nmst  remember  that  they  are  certainly  gland-ducts,  liable  to 
morbid  changes,  especially  in  chi'onic  gonorrhoea.  Theii-  precise 
significance  is  a  pm-ely  scientific  question. 

Orifice  of  Cowper's  Ducts. — On  everting  one  of  the  labia 
minora,  and  pressing  the  hymen  inwards,  a  small  red  depression 
ma}^  generallj^  be  seen  on  the  vulva,  somewhat  posteriorly. 
This  depression,  seldom  very  distinct,  leads  to  the  orifice  of 
Cowper's  duct.  It  is  most  conspicuous  when  the  hymen  is 
replaced  by  carunculas.  I  must  here  remark,  that  in  searching- 
for  this  duct,  for  Skene's  tubes,  or  for  similar  structui-es  in  the 
live  subject,  without  antesthetics,  it  is  not  advisable  to  try  to 
pass  a  bristle  or  a  fine  probe.  Such  an  attempt  is  certain  to 
produce  great  iiTitation. 

Cowper's  gland  itself  is  a  simple  collection  of  tubules,  form- 
ing an  oval  body  about  half  an  inch  in  its  long  diameter  ;  it 
lies  against  the  posterior  part  of  the  vaginal  orifice,  under  the 
superficial  perineal  fascia,  and  covered  by  the  fibres  of  the 
sphincter  vaginte.  After  the  twenty-fifth  year  it  becomes, 
smaller,  and  ultimately  atrophies.  In  emaciated  subjects,  such 
as  are  seen  in  dissecting  rooms,  this  gland  is  extremely  difficult 
to  find.  Abscess  of  this  gland  and  cystic  dilatation  of  its  duct 
are  two  weU-known  diseases.  Suppui-ation  of  the  duct,  and 
C3'stic  degeneration  of  the  gland  are,  on  the  other  hand,  rare. 

The  Vagina. — Many  erroneous  notions  are  prevalent  about 
the  anatomy  of  the  vagina.  It  is  often  represented  as  a  con- 
stantly open  tube,  bent  upon  itself  at  a  somewhat  indefinite 
angle,  apparently  so  as  to  fit  into  the  concaA-ity  of  the  sacrum, 
which,  in  reality,  lies  far  above  and  behind  it.    I  have  heard 
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siu-geons  aud  obstetricians  ask  how  a  "  tube  like  tbe  vagina  " 
could  have  an  anterior  and  posterior  wall  ?  Great  errors  appear 
likewise  to  prevail  on  the  subject  of  the  length  of  the  vagina. 

The  vagina  is  a  structure  Avith  distinct  coats,  but  it  chiefly 
consists  of  a  Av-ide  mucous  siu-face,  which  is  lax,  so  that  a  canal 
can  be  formed  for  the  passage  of  the  intromittent  organ,  the 
foetus,  siu-gical  instruments,  or  fluids  passing  outwards  or 
inwards.  In  fact,  the  vaginal  canal  is  only  "potential."* 
It  never  forms  a  cavity  in  any  natural  position  .of  the  body. 
I  shall  return  to  this  subject  when  speaking  of  the  genu- 
pectoral  and  semi-prone  positions  in  the  examination  of 
patients. 

The  mucous  surface  of  the  vagina  is  folded  on  itself,  with 
a  slight  puckering  at  each  side,  so  that  a  true  anterior  and 
posterior  wall  are  formed.  The  anterior  wall  is  broad  above, 
where  it  is  reflected  on  to  the  anterior  lip  of  the  cervix  uteri, 
formmg  a  slight  depression— the  anterior  fornix.  Below,  this 
wall  ends  at  the  hymen,  here  it  is  very  narrow.  The  mucous 
membrane  of  this  waU  forms  transverse  rugae,  well  marked  in 
virgms,  but  almost  effaced  in  multipara}.  A  vertical  fold, 
bounded  by  thickened  mucous  membrane,  and  nearly  an  inch 
long,  lies  close  above  the  urinary  meatus.  This  fold  is  termed 
the  anterior  column  of  the  vagina.  When  very  well  marked,  it 
may  be  taken  for  a  morbid  condition.  The  urethra  is  in 
intimate  relation  with  the  lower  part  of  the  anterior  vaginal 
Avail.  The  bladder  is  separated  from  that  wall,  higher  up, 
by  connective  tissue,  which  probably  becomes  more  abundant 
dm-ing  pregnancy. 

In  many  women,  especially  in  multiparae  over  thirty  years 
of  age,  the  lower  part  of  this  Avail  descends  considerably 
towards  the  vulva,  Avithout  necessarily  causing  inconvenience. 
When  this  condition  increases,  however,  the  bladder  always 
follows  the  vaginal  wall  in  its  descent,  as  the  catheter  Avill 
prove.  At  first,  the  base  only  descends,  and  then  the  catheter 
can  be  passed  thi-ough  the  meatus  either  downwards,  so 
that  it  can  be  felt  through  the  prolapsed  vaginal  AvaU,  or 

*  "  The  vault  of  the  vagina  "  is  also  a  mere  expression,  though  very  convenient. 
Thcrefieetioii  of  the  vagina  on  to  the  eervix  is  in  no  way  a  "  vault  "  in  a  mechan- 
ical or  architectural  sense. 
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upwards  into  the  imdescended  part  of  the  Isladder.  "When 
the  descent  of  the  wall  is  extreme,  the  greater  part  of  the 
vesical  cavity  lies  in  the  potich  formed  hy  the  prolapsed  wall. 

The  anterior  vaginal  wall,  from  the  hymen  to  the  anterior 
vaginal  fornix,  measm-es,  on  an  average,  a  little  over  two 
inches.    Its  course  is  almost  in  a  straight  line. 

The  posterior  vaginal  waU.  is  also  triangular,  and  its  base 
likewise  lies  above.    It  measures,  on  an  average,  three  inches. 


F[o.  C. — Vektical  Section  of  the  Pelvic  Viscera  of  ax  Adult  Virgin. 

Showing  the  outline  of  the  anterior  and  posterior  vaginal  walls,  the  position 
of  the  uterus,  and  the  shape  of  the  bladder  wlien  nearly  emptj'.    (After  Foster.] 

It  commences  at  the  vulva,  and  ends  above  by  a  reflection  on 
to  the  back  of  the  cervix  uteri,  forming  here  a  deep  and  very 
distinct  pouch — the  posterior  fornix,  or  cul-de-sac.  Its  mucous 
lining  bears  transverse  rugas  and,  below,  an  ill-mai'ked  pos- 
terior column.  Successively,  from  beloAv  upwards,  the  perineal 
body,  rectum,  and  the  peritoneal  fold  kno-rni  as  Douglas's 
pouch,  lie  behind  it.  This  wall  is  separated  from  the  rectum 
superiorly  by  much  loose  connective  tissue,  which  is  continu- 
ous on  each  side  of  the  vagina,  with  the  connective  tissue 
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bet-ween  the  vagina  and  bladder.  This  tissue  appears  to 
increase  diu-ing  pregnancy,  and  sometimes  becomes  subject  to 
a  kind  of  subinvolution.  However  this  abnoi-mal  looseness  of 
the  tissue  may  be  produced,  it  certainly  sometimes  exists,  and 
plays  an  important  share  in  the  mechanism  of  prolapse  of  the 
uterus,  vagina,  or  bladder. 

The  posterior  vaginal  wall  makes  a  sigTaoid  cm-ve,  which 
varies  according  to  the  condition  of  neighbouring  organs. 

Hart  and  Barboiu-,  and  many  other  living  authorities,  main- 
tain that  the  vaginal  walls  lie  in  apposition,  excepting  aroimd 
the  vaginal  part  of  the  cervix,  in  any  natural  position  which 
the  patient  may  assume. 

The  vagina  being  naturally  closed,  it  is  evident  that  any 
instrument  or  appliance  which  keeps  its  walls  apart  must  be, 
so  far,  unnattu-al.  Diseased  mucous  sui-faces,  however,  are  best 
kept  apart,  and  certain  mechanical  supports  have  proved  to  be 
of,  at  least,  empirical  value,  in  some  cases,  possibly,  on  this 
principle  alone. 

When  the  subject  stands  straight  up,  the  long  axis  of  the 
vagina  makes  an  angle  of  about  60"  with  the  horizon,  so  that, 
as  Hart  and  others  have  noted,  it  is  almost  parallel  to  the  pelvic 
brim. 

The  siu-geon  can  understand  from  the  above  description  that 
the  long  axis  of  the  vagina  above  is  at  right  angles  to  that  of 
the  vulva  below,  the  former  being  transverse,  the  latter  running 
from  before  backwards.  This  fact  must  especially  be  remem- 
bered dm-ing  the  introduction  of  a  pessary. 

One  of  the  most  important  structures  to  be  found  on  the 
outer  side  of  the  vagina  is  the  anterior  part  of  the  levator 
ani  muscle.  When  in  a  state  of  conti^action,  the  pair  of  levatores 
compress  the  vagina  considerably. 

The  mucous  membrane  of  the  vagina,  is  lined  with  stratified 
epithelium,  squamous  superficially.  It  appears  to  possess 
glandular  structui-es,  but  not  in  abundance,  and  their  precise 
uatiu-e  and  stnicture  are  disputed. 

The  vagina  possesses  a  distinct  muscular  coat,  composed  of 
plain  muscular  fibres.  Strange  to  say,  their  dhection  is  dif- 
ferently described  by  different  authorities ;  at  least,  there  is  a 
layer  of  longitudinal  and  a  layer  of  circular  fibres,  but  autho- 
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rities  are  divided  as  to  Avhioh  of  the  two  is  external.  The 
sphincter  vaginte  siuTOunds  the  loAver  portion  of  the  vagina ;  it 
is  a  weak  muscle,  the  levator  ani  being  the  true  constrictor  of 
the  vagina.  External  to  the  muscular  coat  is  the  connective 
tissue  already  described,  and  a  rich  plexus  of  veins. 

The  uterus. — The  general  aspect  of  this  organ  must  be 
familiar  to  every  anatomist  and  surgeon.  The  relations  and 
minute  anatomy  of  the  uterus,  the  nature  of  its  Avails,  its 
mucous  membrane,  and  its  supports  have  been  studied  and 
discussed  for  thi'ee  centmies  at  least  by  anatomists,  physio- 
logists, and  obstetricians.  Notwithstanding  tliis  fact,  tliere  is 
hardly  one  single  point  respecting  its  structure  and  relations 
that  remains  undisputed. 

The  lower  part  of  the  cervix  with  the  os  externum  lie  in 
the  vagina,  accessible  to  the  finger  and  visible  to  the  eye, 
aided  by  mechanical  contrivances.  The  fundus  and  body  are 
exposed  in  abdominal  section.  The  appearance  of  the  body 
of  the  uterus,  when  no  abnormality  or  no  alteration  due  to 
adhesions  exists,  is  very  characteristic.  Hence  there  is  no 
better  landmark  for  the  operator.  When  he  can  see  or  touch 
the  uterus,  he  knows  where  the  bladder  should  be.  By  guid- 
ing a  finger  or  sponge  down  the  back  of  the  uterus,  he  Avill 
find  the  way  to  Douglas's  pouch,  or,  at  least,  can  discover 
anything  which  may  occupy  that  fold  of  the  peritoneum. 
Most  important  of  all  are  its  lateral  relations  to  the  tubes 
and  ovaries.  These  structiu-es  are  rapidly  altered  by  disease. 
By  searching  along  the  fimdus  and  the  uterine  end  of  the 
tube,  which  is  rarely  hard  to  find  or  recognize,  however  much 
the  remainder  of  the  tube  may  be  altered  or  concealed,  the 
siu-geon  can  at  least  discover  where  the  appendages  he  and 
how  far  they  are  movable  or  fixed  by  adhesions,  even  though 
he  may  fail  to  detect  their  component  parts.  The  pregnant 
uterus  is  a  very  conspicuous  object,  rising  above  the  pubes, 
soft  and  vascular.  Its  appendages,  turgid  with  blood,  run 
downwards  from  its  sides. 

When  the  uterus  is  malformed  or  concealed  by  intimate  adhe- 
sions to  a  tumour  or  to  a  normal  structiu-e,  the  best  landmark  is 
lost,  and  the  surgeon  AviU  have  to  rely  on  far  less  certain  giudes. 
In  such  cases,  the  bladder  especially  will  have  to  be  sought 
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with  care,  aud  witli  the  aid  of  the  catheter  ;  and  the  difficult)^ 
of  distinguishing  collapsed  intestine  from  diseased  appendages 
must  be  borne  in  mind.  In  the  case  of  a  tumour  stronglj' 
adherent  to  the  pehdc  viscera,  the  walls  of  its  pelvic  portion 
are  often,  unfortunately,  so  thick  that  the  outline  of  the  body 
of  the  uterus  cannot  be  felt  thi-ough  them. 

Uterine  tissue  bleeds  very  fi-eely  when  wounded,  whether  by 
incision  or  by  the  tearing  off  of  its  serous  coat  in  detaching 
adhesions.  Of  aU  structures  in  the  body,  it  is,  I  believe,  the 
most  tmtrustworthy  for  treatment  by  ligattu-e  and  for  the 
application  of  sutiures.  The  muscular  walls  of  the  uterus- 
undergo  certain  contractions  and  relaxations  in  relation,  it 
would  appear,  to  menstruation  as  well  as  to  pregnancy  and 
parturition.*  These  changes,  or  rather  movements,  must  be, 
to  a  great  extent  tidol,  regular,  and  hence  possibly  calculable ; 
still  the  amount  of  precise  knowledge  on  the  subject  remains 
limited.  As  to  the  effects  of  disease  and  injmy  on  the  uterine 
muscular  tissue,  we  are  aware  that  there  are  sucli  effects,  but 
we  know  nothing  precise  and  reliable  about  them.  A  stout 
ligature,  tied  tightly  round  the  strmip  of  a  fibroid,  may  become 
perfectly  loose  in  a  few  minutes.  I  am  now  speaking  in 
general  terms ;  in  the  chapters  on  Uterine  Siu'gery  I  shall 
discuss  the  subject  of  ligature  at  greater  length.  At  present  it 
may  be  understood  that  the  clamp,  which  can  be  tightened  at 
wiU,  is  more  reliable  for  the  secui'ing  of  uterine  tissue  than  the 
ligature,  which  does  not  allow  of  similar  control. 

Dimensions  mid  Weight. — In  a  well-formed  adult,  the  unim- 
pregnated  uterus  measures,  on  an  average,  about  thi-ee  inches 
in  length,  two-and-a-C[uarter  in  breadth  at  the  fundus,  and  not 
quite  an  inch  in  thickness.  The  uterine  cavity  and  the  cervical 
canal  together  measm-e  about  two-and-a-half  inches.  The 
uteras  weighs  about  one  ounce,  but  in  nearly  aU  morbid  condi- 
tions its  weight  is  increased. 

Communication  beticeen  the  Peritoneal  Cavity  and  the  Genital 
Tract. — In  respect  to  the  cavity  of  the  uterus,  the  surgeon 
must  not  forget  that  it  bears  an  absorbent  mucous  sm-face, 

*  See  Matthews  Duiieau  "On  Contraction,  Inliibitiou,  and  Expansion  of  the 
Uterus,"  and  "On  Elasticity,  Retraction,  and  Polarity  of  the  Uterus"  {Trans- 
ncHons  ofllic  Obstctrkal  Society  of  London,  vol.  xxviii.,  1886). 
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and  that  it  communicates  Avith  tlie  vagina  on  the  one  hand, 
and  with  the  peritoneal  cavity  through  the  tuhes  on  the  other. 
Hence  there  is  a  highway  into  the  peritoneum  from  the  ex- 
terior of  the  body.  The  danger  of  neglecting  vaginal  dis- 
charges, and  of  introducing  dirty  sounds,  or  of  wounding  the 
uterine  mucous  membrane  with  stems,  sounds,  or  cutting  in- 
struments can  thus  be  readily  understood.  Fortunately,  the 
irritation  set  up  by  septic  material  generally  produces  inflam- 
matory changes,  which  cause  the  fimbriated  extremities  of  the 
tube  to  become  closed.  This  condition  saves  the  peritoneum 
■  from  sources  of  irritation  which  otherwise  would  be  more  fre- 
quent. Closure  of  the  tubes,  however,  is  in  itseU  a  cause  of 
sufEering  and  risk. 

Body  of  the  Uterus.— The  body  of  the  uterus  is  triangular, 
with  its "  base  or  fimdus  markedly  convex ;  the  sides  are  also 
convex.  The  anterior  surface  is  flat,  the  posterior  is  somewhat 
convex,  especially  in  its  upper  third ;  this  is  often  w^eL  marked 
when  the  uterus  is  hypertrophied  from  various  causes. 

In  sterile  subjects  with  ill-developed  uteri,  the  body  is  flat 
on  both  sides  and  short,  and  the  fundus  looks  unusually  broad. 
The  cervix,  on  account  of  the  arrested  development  of  the  body, 
appears  very  long,  as  in  infancy. 

From  each  extremity  of  the  fundus  arise  the  Fallopian  tubes, 
presently  to  be  described.  The  peritoneum  reflected  over  the 
uterus  is  also  reflected  over  the  tubes  and  the  parovarium, 
forming  the  hroad  ligament.  Close  below  and  posterior  to  the 
uterine  extremity  of  each  tube,  a  short  cord-like  prolongation 
of  uterine  muscular  tissue  springs  from  the  body  of  the  uterus. 
This  is  the  ovarian  ligament,  and  it  is  conspicuous  from  beliind, 
as  it  Hes  in  a  shallow  peritoneal  fold. 

Bound  Ligament.— Yxom  each  side  of  the  uterus,  m  front, 
springs  the  round  ligament.  It  runs  upwards,  outwards,  and 
forwards,  enters  the  inguinal  canal,  and  ends  partly  m  the  con- 
nective tissue  of  the  mons  Veneris,  but  its  fibres  have  a  comph- 
cated  relation  anteriorly  to  the  aponeui-otic  and  tendmous 
structui-es  which  surroimd  it-a  relation  differently  described 
by  different  anatomists.  It  chiefly  consists  of  unstriped 
muscular  fibres  ;  in  fact,  it  is  a  prolongation  of  the  muscular 
wall  of  the  uterus.     In  its  more  anterior  portion,  striped 
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fibres  are  found.  The  round  ligament  receives  a  trancli  from 
the  ovarian  ai-tery,  and  bears  lymphatic  vessels  wliich  maintain 
a  fi'ee  communication  between  the  lymphatics  of  the  uterus  and 
the  inguinal  glands.  In  the  inguinal  canal,  it  has  the  same 
relations  as  the  spermatic  cord  in  the  male.  The  round  liga- 
ment is  the  part  essentially  concerned  in  Alexander's  operation. 

Peritoneal  Fosscb  around  the  Uterus. — Besides  the  broad  liga- 
ment, there  is  another  reflection  of  the  peritoneum,  on  to  the 
bladder  ;  this  forms  the  utero-vesical  ligament.  '  Posteriorly  there 
is  yet  another  reflection  from  each  side  of  the  body  of  the  uterus 
reaching  the  second  sacral  vertebra.  The  pair  form  two  sharp 
folds,  which  contain  unstriped  muscular  fibre  prolonged  from 
the  titerine  walls,  but  not  so  much  of  that  tissue  as  is  foimd 
in  the  round  ligaments.  These  are  the  utero-sacral  ligaments. 
Between  them  lies  Douglases  pouch,  which  dips  deeply  between 
the  uterus  and  rectum,  extending  as  far  as  the  posterior  fornix 
of  the  vagina.  The  sharp  edges  of  the  utero-sacral  folds  are 
readily  detected  on  rectal  examination. 

Cavity  of  the  Uterus. — The  body  of  the  uterus  contains  a 
triangular  cavity  with  the  base  towards  the  f imdus,  and  the  apex 
below,  where  the  cavity  becomes  continuous  with  the  canal  of 
the  cervix  at  the  os  internum.  It  has  an  anterior  and  a  posterior 
wall ;  its  sides  are  convex.  A  Tallopian  tube  opens  into  each 
of  the  upper  angles. 

Uterine  Mucous  Membrane  :  Endometrium. — The  cavity  is  lined 
with  a  mucous  membrane  bearing  ciliated  epithelium  and  special 
glands ;  it  appears  to  be  very  thin,  unless  the  theory  be  true 
that  a  part  of  the  muscular  wall  beneath  it  must  be  considered 
as  partly  mucous  and  submucous  tissue.  This  membrane  (the 
endometrium)  imdergoes  special  changes  in  pregnancy,  forming 
the  uterine  decidua.  A  question  of  more  importance,  perhaps, 
to  operators,  but  stUl  very  unsettled,  is  the  precise  nature  of  the 
changes,  if  any,  which  the  mucous  membrane  imdergoes  in 
relation  to  menstraation.  The  researches  of  Drs.  Jacoby  and 
Arthur  Johnstone  and  Mr.  Sutton  may  throw  Hght  on  this 
question,  and  on  the  disputed  natm-e  of  the  form  of  uterine 
disease  known  as  endometritis.  At  present  nothing  more  can 
be  said,  except  that  the  uterine  mucoiis  membrane  is  easily 
damaged  by  instruments.    Such  injmy  may  set  up  peritonitis. 
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in  the  manner  indicated  at  page  18,  or  may  cause  inflammatory 
changes  to  extend  to  the  connective  tissue  outside  the  uterus,  so 
as  to  develop  pelvic  cellulitis. 

Muscular  Wa/k  of  the  Uterus. — The  body  of  the  uterus 
consists  of  a  thick  muscular  wall  Hned  with  the  mucous 
membrane  just  described,  and  covered  with  peritoneum,  forming 
its  serous  eont. 

The  muscular  wall  is  chiefly  made  up  of  plain  muscular 
fibres  arranged,  it  is  generally  admitted,  in  three  layers.  The 
middle  lajer  contains  numerous  venous  sinuses.  The  minute 
anatoni}'  of  the  muscular  wall  of  the  uterus,  and  the  changes 
which  it  undergoes  during  pregnancy,  are  not  pertinent  to  the 
subject  of  this  work.  The  muscular  wall  is  tough,  but  easily 
wounded ;  it  is  then  liable  to  bleed  freely. 

The  serous  or  peritoneal  coat  of  the  uterus  closely  invests 
the  entire  fundus  and  body  before  and  behind,  and  reaches 
as  low  as  the  supra-vaginal  part  of  the  cervix  posteriorly.*  It  is 
continuous  in  front  \vith  the  ntero-vesical  fold,  behind  with  the 
anterior  part  of  the  fold  which  forms  Douglas's  pouch,  and 
laterally  with  the  broad  ligaments,  but  more  will  be  said  on 
these  relations  presently.  The  peritoneum  is  not  difficult  to 
strip  off  from  the  muscular  wall;  in  some  operations  this 
process  has  been  done  purposely. 

The  vascular  supply  of  the  uterus  wiU  presently  be  described. 
The  Cervix  Uteri. — This  structui-e  is  a  very  distinct 
segment  of  the  uterus,  and  many  authorities  teach  that  it  is 
practically  a  different  organ  from  the  body.  A  large  portion  of 
the  cervix  lies  in  the  upper  part  of  the  vagina,  where  it  is  ac- 
cessible to  the  finger,  and  can  be  seen  by  the  aid  of  several 
methods  which  the  sm-geon  must  learn  to  practise  skilftJly.  In 
pregnancy  it  becomes  very  soft,  and  is  gradually  draA^Ti  up,  till 
it  is  lost  in  the  body  of  the  uterus.  It  is  particidarly  impor- 
tant that  the  sui-geon  should  learn  to  recognise  the  feeUng  of 
the  cervix  during  pregnancy.  If  he  attempt  to  practise  what  is 
understood  as  pru-e  gyntecology  without  some  previous  knowledge 

*  Discrepancies  as  to  the  precise  position  of  tlie  os  internmu  account  for  the 
(liHercnce  in  descriptions  of  the  relation  of  tlio  peritoneum  to  tlie  lower  portion  of 
the  front  of  the  hody  of  the  uterus.  AVhether  tlie  peritoneum  here  dips  down  as 
far  as  the  aupra-vaginal  part  of  the  cervix  is  a  nuitter  of  little  real  importance. 
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of  obstetrics,  lie  will  assm-eclly  fall  into  grievous  errors.  The 
cervix  is  very  insensitive.  Some  patients  can  even  bear  the 
application  of  the  cautery  to  its  tissues,  and  few  complain  of 
pain  when  it  is  grasped  by  the  volsella.  Many  practitioners 
speak  in  clinical  reports  of  a  cervix  being  "  exquisitely 
tender."  In  an  overwhehniag  majority  of  such  cases  the  pain 
is  due  to  some  other  part  beiag  moved  when  the  cervix  is 
touched.  In  digital  exploration,  many  practitioners  hook  the 
cervix  forcibly  back  with  the  fore-finger.  This  moves  the 
whole  uterus,  and  causes  pain  even  in  health. 

The  cervix  lies  partly  above  the  vagina.  The  portion  in  this 
position  is  therefore  called  supra- vaginal ;  it  is  invested  by 
peritoneiun  behind,  and  by  loose  cellular  tissue,  which  connects 
it  to  the  bladder  in  front.  The  broad  ligaments  lie  on  each 
side.  These  relations  are  important  to  remember  in  the  course 
of  any  operation  on  the  uterus  or  cervix.  The  body  of  the 
uterus  is  natm-ally  bent  forwards  on  this  part  of  the  cervix. 
The  back  of  the  supra-vaginal  portion  of  the  cervix  is  easily 
felt  through  the  walls  of  the  rectum.  It  feels  very  resistant, 
and  must  not  be  taken  for  a  fibroid  growth  in  the  posterior 
wall  of  the  uterus. 

The  infra- vaginal  portion  of  the  cervix  (portio  vaginalis,  pars 
vaginalis)  projects  into  the  vagina.  In  virgins  it  forms  a 
small  cone,  pointing  somewhat  forwards  and  feeling  flattened 
anteriorly,  and  the  os  externum  is  a  small  circular  depression. 
These  peculiaiities  are  retained  more  or  less  in  aU  nulliparous 
women  who  are  not  virgins.  In  mtdtiparous  women  the  cervix 
becomes  thick  and  blunt,  and  the  os  forms  a  transverse  slit, 
admitting  the  tip  of  the  finger,  or  it  may  be  fissiu-ed  in  one 
or  more  places. 

Canal  of  the  Cervix. — This  is  continuous  above  with  the 
uterine  cavity,  with  which  it  communicates  at  a  narrow  part 
termed  the  os  internum.  It  then  dilates,  but  again  becomes 
narrow  close  above  its  opening  into  the  vagina  known  as  the 
OS  externum.  Its  mucous  membrane  bears  a  longitudinal  ridge 
anteriorly  and  posteriorly,  and  secondary  elevations  slope  off 
from  them  obliquely.  This  forms  the  "  arbor  vitas."  The 
epithelial  layer  is  single  and  ciliated  upon  the  ridges,  but 
columnar  without  cilia  between  them.    At  the  os  internum  it 
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ceases,  and  the  mucous  membrane  of  the  uterus  begins.  At 
the  OS  externum  it  also  ceases,  and  squamous  stratified  epithelium 
covering  papillaa,  invests  the  vaginal  aspect  of  the  cervix. 
Racemose  glands  abound  in  this  mucous  membrane,  and  secrete 
a  clear  glairy  alkaline  mucus.  This  escapes  freely  from  the 
OS  externum  in  many  healthy  subjects,  and  was  once  taken, 
under  these  circumstances,  for  evidence  of  disease.  The  firm 
spherical  bodies  known  as  the  ovtila  Nahothi,  and  often  found 
on  the  cervix  outside  the  os  externum,  are  generally  admitted 
to  be  retention-cysts.  They  do  not  in  themselves,  however, 
represent  a  severe  morbid  condition. 

In  the  description  of  the  lu-eters,  the  blood-vessels,  and  lastly, 
the  relations  of  the  pelvic  viscera,  as  detected  by  different 
methods  of  examination,  more  wiU  be  said  concerning  the 
anatomy  of  the  uterus. 

The  Fallopian  Tubes. — Tbese  structures  must  be  described 
together  with  the  uterus,  because  they  are  really  a  part  of  that 
organ.    Moreover,  recent  clinical  and  sm-gical  experience  have 


Fig.  7.— Broad  Ligament  Cyst  above  the  Tube.  {Author.) 
A  similar  eyst  lies  below  the  tube.    {Museum  R.C.S.,  No.  4,583.) 

proved  that  the  Fallopian  tubes  play  no  mean  part  in  the 
physiology  and  pathology  of  the  female  organs,  and  therefore 
they  must  not  be  placed  last  in  the  list  of  these  organs  and 
dismissed  in  a  few  words. 

Peritonml  Investment. — Each  tube  lies  between  the  layers 
of  the  broad  Hgament,  which  are  reflected  over  its  upper  surface 
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and  meet  along  its  lower  surface,  whence  they  are  continued 
do-^Tiwards  towards  the  ovary.  The  serous  membrane  is  held 
on  to  the  tube  by  connective  tissue,  generally  a  little  tenser 
and  fii-mer  than  that  which  lies  between  the  layers  of  the  broad 
ligament  lower  down.  Still,  it  is  easily  stripped  off  from  the 
tube,  whether  by  design  or  accident.  The  thin-waUed  cysts, 
so  common  in  the  folds  of  the  broad  Ugament,  are  rare  along 
this  line  of  reflection  over  the  tube,  and  when  they  develop 
there  they  seldom,  if  ever,  grow  large  (Fig.  7).  The  ostium  of 
the  tube  opens  into  the  peritoneal  cavity.  Hence,  as  has  already 
been  explained,  there  is  a  free  passage  from  the  exterior  of 
the  body  through  the  vulva,  vagina,  uterus,  and  tube  into  the 
peritoneum.  The  sm-geon  and  obstetrician  must  never  forget 
this  fact.  Fortunately,  inflammatory  processes  tend  to  close 
the  ostium,  and  thus  protect  the  peritoneum. 


oa' 


Fid.  8.— Diagram  of  the  Utepjne  Appendages.  {Hcnle.) 

Ut,  uterus.  0,  ovary.  J,  fimbria.  Fo,  ovarian  fimbria  of  the  tube.  Fo, 
parovarium,  ip,  io,  infundibiilo-pelvic  ligament.  Oa,  ostium  of  tube.  Od, 
isthmus  of  tube.  Od',  ampulla.  Lo,  ovarian  ligament.  LI,  posterior  layer, 
cf  broad  ligament. 


Parts  of  the  Falhpian  Tube. — The  Fallopian  tube  measm-es 
about  foui'  inches  in  length,  when  not  stretched  artificially.  It 
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is  seldom  or  ever  of  the  same  length  as  its  fellow.  It  becomes 
extended  to  an  extreme  degree  in  eases  of  simple  broad  liga- 
ment cysts  which  press  against  it.  The  fu'st  inch,  from  tlie 
fissures  of  the  uterus  outwards,  is  straight  and  nari-ow ;  this  is 
known  as  the  istliinus.  The  remainder,  is  dilated  and  is  called 
the  ainpnild.  This  terminates  externally  in  the  conspicuous 
and  characteristic  fimhriatcd  cxtremifij,  which  surrounds  the 
ostium,  or  opening  of  the  tube  into  the  peritoneal  cavity. 

The  canal  of  the  tube  is  very  narrow  in  the  isthmus,  barely 
admitting  a  bristle,  and  is  narrowest  at  its  junction  with  the 
uterine  cavity.    Along  the  ampulla  the  canal  is  wider. 

Natural  Patency  of  the  Canal  of  the  Tiitje. — There  can  be  no 
doubt  that  the  Fallopian  tube  is  natiu-ally  patent.  The  ovum 
must  pass  along  it.  In  menorrhagia,  clots  are  sometimes 
passed,  which  form  perfect  casts  of  the  uterine  cavity  and  the 
canal  of  both  tubes,  the  latter  appearing  as  two  long  strings. 
Vaginal  injections  (as  Dr.  Matthews  Dimcan  has  shown)  vnay 
pass  into  the  peritoneal  cavity  and  set  up  peritonitis.  The 
rarity  of  this  accident  is  no  reason  why  its  possibiHty  should  be 
ignored.  Bizzozero  found  an  ascaris  in  the  right  tube,  whence 
it  had  escaped  through  a  fistulous  passage  in  the  rectmn. 
Winckel  describes  a  case  where  a  calcified  ascaris  was  found  at 
the  back  of  the  uterus  and  left  appendages.  He  believes  that 
it  might  have  passed  as  an  egg,  or  as  a  very  J^oung  worm, 
through  the  tube,  in  the  current  of  an  injection  of  dirty  water. 

In  some  cases,  where  the  sound  has  been  apparently  thrust 
thi-ough  the  uterine  wall,  it  has  in  reality  passed  along  a  tube. 

The  Fimhriatecl  Extrcmittj. — The  fimbriae  of  the  tube  form 
a  characteristic  cluster  of  light-red  laminated  wattles,  some- 
times short  and  thick,  sometimes  ragged  and  elongated.  The 
former  is  generally  seen  in  robust  or  well-nomished  patients. 
One  of  the  fimbriee  is  much  longer  and  thinner  than  the  rest. 
This  is  the  ovarian  fimbria,  and  it  runs  on  to  the  tissue  of  the 
ovary.  It  is  a  good  guide  when  the  parts  are  altered  by  new 
growths — indeed,  the  fimbrite  altogether  are  excellent  land- 
marks. Unfortunately,  they  are  rapidly  obliterated  in  inflam- 
matory diseases  of  the  tube  itself,  and  this  may^  cause  great 
confusion  to  the  operator.  The  ovarian  fimbria  is  extremely 
elongated  in  cases  of  simple  broad  ligament  cyst. 
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Accessory  Fimhrm  are  not  rare.  They  sometimes  appear  as 
small  reddisli  tags,  like  adhesions,  springing  from  the  tube. 
In  other  cases,  as  in  the  specimen  here  figured  (Fig.  9),  they 


j'lQ.  9.  Accessory  Fimbpj.b  surrounding  an  Accessory  Ostium  on  a 

Fallopian  Tube.  {Author.) 

axe  stout  and  abundant,  surrounding  an  accessory  ostium,  which 
may  be  perfectly  patent.  This  condition  is  teratological,  not 
pathological,  and  when,  for  example,  it  is  discovered  on  the 
opposite  side  to  an  ovarian  tumour,  it  does  not  in  itseLE  demand 
any  surgical  interference  on  that  side. 

The  Canal  of  the  Tuhc— This,  is  lined  with  mucous  mem- 
brane, which  bears  ciliated  epithelium,  and  is  said  by  most 
histologists  to  possess  no  glands.  In  the  ampulla,  towards  the 
ostium,  it  is  elevated  into  a  comphcated  series  of  longitudinal 
folds,  which  are  permanent,  Hlce  the  valvula3  conniventes  of  the 
intestiue,  and  not  to  be  effaced  by  simple  distension,  as  Dr. 
Savage  has  shown.  When  the  tube  is  cut  across  during  an 
abdominal  section,  the  surgeon  must  remember  that  its  mucous 
membrane,  which  communicates  with  the  exterior  through 
the  utero-vaginal  canal,  and  may  be  in  an  unhealthy  condition, 
is  brought  iuto  immediate  contact  with  the  peritoneal  cavity. 
This  must  especially  be  borne  in  mind  when  the  fimbriated 
extremity  is  closed  by  adhesions,  so  that  the  peritoneiim  is 
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preserved  from  any  morbid  infliLx  from  the  tube  till  the  latter 
is  cut  through  by  the  operator. 

Structure  of  the  Tube. — The  tube  essentially  consists  of 
muscular  walls  prolonged  from  the  uterine  tissue,  and  made 
up  of  an  outer  series  of  longitudinal  and  an  inner  of  circulai', 
plain,  muscular  fibres.  The  peritoneum  lines  this  muscular 
tube  externally,  and  the  mucous  membrane  lines  its  canal. 
Some  writers  believe  that  a  special  sphincter  surrounds  the 
uterine  end  of  the  canal. 

Position  of  the  Fallopian  Tube. — Of  this  I  shall  speak  when 
discussing  the  position  of  the  ovary..  At  present  I  need  simply 
observe  that  the  direction  of  the  tubes  in  relation  to  the  uterus, 
as  represented  in  diagrams,  is  quite  unlike  any  position  which 
they  assiune  during  life. 

The  Ovaries. — The  precise  position  of  these  organs  in  the 
pelvic  cavity  has  been  much  disputed.  They  hang  downwards  to 
a  greater  extent  than  wotild  be  supposed  were  we  to  rely  on  stock 
diagrams  in  text-books.  The  outer  part  of  the  Fallopian  tube 
tm-ns  downwards  external  to  the  ovary,  so  that  its  fimbriae 
embrace  to  a  certain  extent  the  outer  part  of  that  organ.  The 
ovarian  fimbria  runs  upwards  on  the  ovary,  not  downwards  to 
the  ovary,  as  usually  represented.  This  relation  of  the  tube  to 
the  ovary  accounts  for  the  singular  shape  of  a  dropsical  tube, 
which  CLirves  outside,  and  a  little  below  the  ovary,  and  also  for 
the  position  of  the  foBtal  sac  in  cases  of  gestation  in  the  outer 
part  of  the  Fallopian  tube,  the  sac  lying  not  above  the  ovary, 
but  outside,  and  often  partly  below  it.  As  the  uterus  always 
leans  a  little  to  one  side,  the  ovary  on  that  side  hangs  more 
than  its  fellow,  which  is  held  almost  horizontally  between  the 
ovarian  and  the  infundibulo-pelvic  ligaments. 

The  ovary  is  connected  with  the  back  of  the  broad  ligament 
by  its  dense  and  tough  hilum,  which  is  invested  by  a  plexus  of 
veins,  the  bulb  of  the  ovanj.  As  the  tissue  of  the  hilum  is 
continuous  with  the  connective  tissue  between  the  folds  of  the 
broad  ligament,  morbid  growths,  developed  in  its  substance, 
tend  to  biu-row  into  these  folds.  The  pareiic/i>/iiw  or  ovum- 
bearing  part  of  the  ovary,  hangs  behind  the  broad  ligament. 
It  is  connected  with  the  uterus  by  a  prolongation  of  the 
muscular  tissue  of  the  latter,  called  the  orarian  ligament,  and 
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invested  by  an  elevation  of  the  peritoneum.  This  ligament  is 
an  important  landmark  when  the  surgeon  is  engaged  in  explor- 
ing the  appendages  dm-ing  an  operation;  it  is  much  stretched 
in  cystic  disease  of  the  ovary,  and  generally  hypertrophied 
in  fibroid  disease  of  the  uterus. 

The  ovary  varies  greatly  in  appearance  according  to  age, 
health,  and  the  stage  of  the  menstraal  cycle  at  the  moment  that 
it  happens  to  be  examined.  The  shrivelled  ovaries  seen  in 
typical  dissecting-room  subjects,  must  not  be  considered  as  types 
of  the  ovary  of  a  child-beariag  woman.  The  surgeon  must  not 
take  a  ripe  follicle  full  of  blood,  or  a  plump  succulent  ovary 
of  the  kind  generally  found  in  robust  young  women,  for 
a  morbid  structure.  The  average  weight  of  the  normal  ovary 
is  at  least  a  hundi-ed  grains  ;  I  believe  it  to  be  higher  in  young 
subjects.  Its  long  axis  is  a  Uttle  over  two  inches,  its  short 
axis  one  inch,  its  thickness  quite  half  an  inch. 

The  blood-vessels  of  the  ovary  wiU  presently  be  described. 
The  main  ovarian  vessels  lie  close  to  the  outer  part  of  the  organ, 
after  passing  along  a  short  fold  of  peritoneum,  which  runs  from 
the  brim  of  the  pelvis  to  the  ovary,  and  is  termed  the  infundi- 
hulo-pelvic  ligament.  Drs.  Hart  and  Barbour-  rightly  describe 
it  as  that  part  of  the  upper  margin  of  the  broad  ligament 
unoccupied  by  the  Fallopian  tube.  It  is  a  most  important 
structure  for  the  surgeon  to  study,  as  it  forms  the  outer  border 
of  the  ovarian  pedicle. 

The  Parovarmm. — This  is  a  structure  of  high  scientific, 
but  of  Httle  practical,  interest,  except  when  the  seat  of  disease. 
It  appears  as  a  group  of  eight  or  ten  tortuous  vertical  white 
lines,  in  the  broad  ligament,  joining  a  horizontal  Hue  above, 
and  converging  as  they  run  into  the  hilum  of  the  ovary  below. 
The  parovarium  can  only  be  clearly  distinguished  by  holding 
the  appendages  up  to  the  light  after  their  removal. 

The  Female  Bladder.— There  can  be  little  doubt  that 
a  great  many  incorrect  notions  prevail  about  the  female  bladder. 
Students  usually  endeavour  to  dissect  a  male  subject,  and,  as 
a  rule,  take  more  pains  to  learn  the  anatomy  of  the  male  bladder 
and  urethra  than  that  of  the  corresponding  parts  in  the  female. 
Hence,  throughout  their  future  career,  their  knowledge  of  the 
latter  may  remain  too  Limited  to  be  of  any  practical  service. 
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The  female  bladder  is  generally  described  as  being  more 
capacious  than  the  male  bladder ;  it  certainly  appears  to  allow 
of  more  distension  transversely  and  antero-posteriorly,  hence  it 
does  not  rise  out  of  the  roomy  female  pelvis  until  very  full. 
An  over-distended  bladder  forms  a  conspicuous  object  when  seen 
from  the  abdominal  side,  in  the  course  of  an  ovariotomy,  or  any 
similar  operation.  It  appears  as  an  oval,  almost  perfectly  cen- 
tral cyst,  with  its  base  upwards,  projecting  from  the  most 
anterior  part  of  the  pelvic  cavity.  Although  so  characteristic, 
it  may  be  mistaken  for  part  of  a  tumour,  if  a  number  of 
spherical  secondary  cysts  lie  in  its  vicinity;  whilst  if  it  be  dis- 
placed, or  its  peritoneal  coat  altered  in  appearance  by  the 
results  of  adhesive  inflammation,  it  will  be  much  exposed  to 
injury.  Hence  the  necessity  for  catheterism  before  abdominal 
section ;  yet  some  operators  prefer  to  leave  the  bladder  distended, 
as  a.  landmark. 

The  flaccid  bladder  may  also  be  seen  in  the  course  of  an 
abdominal  section.  When  visible  imder  these  circumstances,  it 
must  either  have  been  greatly  displaced  by  the  tumom-,  or  else 
dragged  upwards  by  the  operator.  Its  outline  and  its  thick 
walls  are  seen  thi-ough  the  peritoneum.  When  the  serous 
investment  is  torn,  its  characteristic  muscular  coat  is  exposed. 

It  is  probably  on  account  of  its  great  capacity  for  transverse 
and  antero-posterior,  rather  than  for  vertical  distension,  that  the 
female  bladder  suffers,  relatively,  Httle  disturbance  of  function 
after  the  clamping  of  a  thick  uterine  pedicle  close  to  the  pubes. 
It  is  true,  that  at  fii-st,  there  is  often  great  vesical  ii-ritation,  but 
this  may  be  due  to  other  causes  than  the  obstacles  in  the  way  of 
upward  distension.  The  cervix  being  di-awn  up,  the  bladder 
can  readily  distend  backwards  as  it  fiUs  with  mine.  I  have 
noted  this  condition  after  hysterectomy.  The  patients  do  not 
appear  to  become  subject  to  prolapse  of  the  bladder. 

From  the  vaginal  aspect,  the  female  bladder  becomes  con- 
spicuous in  cystocele,  when  it  forms  a  globular  projection 
distending  the  vulva  and  covered  by  the  anterior  vaginal  wall. 
In  the  great  majority  of  cases,  this  condition,  pathologically 
speaking,  means  primary  hernial  displacement  of  the  vaginal 
wall,  the  bladder  following  simply  because  it  has  lost  its  natural 
support  behind.     I  liave  traced  strong  family  histories  of 
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ino-iiiiial  and  femoral  hernia  in  several  cases  of  this  afEection. 
Were  cystocele  clue  primarily  to  clu'onic  over-distension  of  the 
bladder,  it  would,  I  believe,  be  fai-  more  fi-equent.  In  pro- 
lapsus and  procidentia  uteri  the  bladder  undergoes  great  dis- 
placement, as  -will  shortly  be  explained. 

Position  and  Relations  of  the  Bladder.— The  female 
bladder  Kes  behind  the  pubes  (Fig.  6),  except  when  con- 
siderably distended.    Its  lower  portion,  as  well  as  the  upper 


Fiii.  10.— The  Rkjht  Half  of  the  Bladder  and  Uteuu.s,  with  a  Small 
Part  of  the  Vagina. 
The  natural  relations  have  been  displaced  to  show  the  connections  of  the 
bladder  w-ith  the  uterus  and  anterior  vaginal  wall.    [Mxiseimn  R.C.S.,  Physio- 
loi/ical  Scries,  Ivo.  2,822.) 


part  of  the  ui-ethra,  is  separated  fi-om  the  pubes  by  loose 
connective  tissue  containing  much  fat.  This  is  the  retropubic 
fat  of  Hart  and  Barbour.  This  loose  connective  tissue  allows 
of  a  considerable  range  of  motion.  The  fundus  is  invested 
with  peritoneum  ;  the  relations  of  that  serous  membrane  to  the 
bladder  will  be  described  later  on.  Laterally,  the  bladder  lies 
in  relation  with  the  recto-vesical  fascia,  some  loose  connective 
tissue  intervening.    Posteriorly,  the  bladder  is  connected  with 
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the  lowest  part  of  the  body  of  the  utenis,  the  cervix,  and  the 
vagina.  It  is  separated  from  these  stractm-es  hy  abundant 
connective  tissue.  This  connection  of  the  bladder  -with  the 
uterus  and  vagina  is  well  displayed  in  Fig.  10,  which  is 
taken  from  a  specimen  of  the  right  half  of  the  anterior  pelvic 
viscera  in  the  Museum  of  the  Royal  College  of  Surgeons 
{Pliysiological  Series,  No.  2,822).  The  true  relations  have 
been  entirely  displaced.  The  half-uterus  is  bent  backwards, 
and  the  right  appendages  placed  so  that  the  specimen  may  be 
conveniently  suspended.  The  bladder  is  pulled  forwards,  its  walls 
lying  farther  apart  than  is  natural  in  an  uncontracted  empty 
bladder,  being  separated  by  threads  of  silk  used  to  suspend  the 
specimen.  All  the  suspending  thi-eads  have  been  omitted  in 
the  sketch.  The  vesico-uterine  fold  of  peritoneum  is  displayed, 
and  the  bladder  is  seen  to  be  very  closely  connected  to  the 
cervix  and  the  anterior  vaginal  wall.  This  relation  of  the 
bladder  to  the  uterus  varies  in  different  subjects,  the  connective 
tissue  certainly  reaching  as  high  as  the  body  of  the  uterus  in 
many  subjects.  The  difficulty  of  fixing  the  precise  position  of 
the  so-called  os  internum  partly  accounts  for  discrepancies  on 
this  subject  amongst  difPerent  authorities. 

The  relations  of  the  bladder  to  the  connective  tissue  of  the 
pelvis  must  be  remembered  in  connection  with  pelvic  cellulitis, 
and  with  urinary  fistulse  in  the  region  of  the  cervix. 

Form  of  the  Bladder. — The  female  bladder  is  pyi-iform  when 
distended.  It  assumes  another  form,  according  to  some  autho- 
rities, when  in  the  act  of  contracting,  and  yet  another  when  it 
is  flaccid  and  empty. 

When  contracting,  the  bladder  remains  convex  at  the  fundus 
at  first,  and  the  anterior  and  posterior  walls  gradually  approxi- 
mate.* 

As  the  bladder  empties,  the  fundus  tends  to  fall  in  so  as  to 
become  concave  externally  (Fig.  6).  It  is  received  in  the  cup- 
shaped  dilatation  of  the  lower  part  of  the  bladder,  formed  by 
the  falling  apart  of  the  anterior  and  posterior  walls  during 
relaxation.     "When  viewed  in  vertical  section  the  relaxed 

*  Dr.  Matthews  Duncan  and  other  authorities  dispute  tliis  assertion,  and 
consider  that  vesical  systole  is  a  far  more  passive  process  than  is  generally 
supposed. 
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bladder  forms  with  the  lu-ethra  a  Y.  One  arm  of  the  T  lies 
anteriorly,  the  other,  generally  much  shorter,  lies  posteriorly. 
The  lower  part  of  the  Y,  representing  the  lowest  part  of  the 
bladder,  and  the  lu-ethra,  is  bent  forwards,  so  as  to  fonn  with 
the  anterior  arm  an  angle  in  which  the  retro-pubic  fat  is 
lodged. 

In  prolapsus  uteri  the  lower  and  posterior  part  of  the  bladder 
comes  down  with  the  anterior  vaginal  wall.  The  upper  and 
anterior  part  remains  in  place  behind  the  pubes,  whilst  the 
urethra  passes  downwards  and  backwards.  The  catheter  being 
introduced  in  that  direction  in  a  case  of  prolapsus  uteri,  it  will 
be  f oimd  that  the  instrument  can  be  passed  both  downwards  and 
upwards. 

The  Ureters. — The  course  of  these  ducts  from  the  kidneys 
to  the  pelvis  is  described  in  systematic  works  on  anatomy.  At 
the  pelvic  brim  the  left  ureter,  according  to  Grarrigues,  crosses 
the  niac  vessels  somewhat  higher  up  than  the  right.  Thus  the 
left  generally  lies  in  front  of  the  lowest  part  of  the  common  iliac 
artery,  the  right  passing  in  front  of  the  beginning  of  the  external 
iliac.  About  this  region  the  ureter  is  in  danger  of  injiu-y  during 
the  sepai-ation  of  strong  adhesions  in  ovariotomy,  especially 
when  a  large  sessile  tumour  has  burrowed  under  the  peritoneum. 
The  ureter  is  a  structure  not  always  easy  to  recognize  when 
exposed  during  an  abdominal  section,  and  such  exposure  is 
most  Hkely  to  occur  in  cases  where  the  relations  of  the  tumour 
to  the  peritoneum  are  abnormal. 

The  course  of  the  ureter  in  the  pelvis  has  been  minutely 
described  by  many  living  writers,  especially  in  Grerman  and 
American  works.  Each  ureter  runs  downwards  and  somewhat 
backwards  along  the  pelvic  wall,  till  about  half  an  inch  above  the 
spine  of  the  ischium.  In  this  part  of  its  cotu-se  it  lies  behind  the 
outermost  part  of  the  broad  ligament,  quite  out  of  danger  during 
oophorectomy.  Close  above  the  spine  of  the  ischium  the  ureter 
turns  inwards,  and  passes  downwards  and  forwards.  Here  it 
passes  under  the  base  of  the  broad  ligament,  through  the  con- 
nective tissue  of  the  pelvis,  and  is  crossed  by  the  uterine  artery, 
which  runs  inwards  towards  the  uterus.  It  is  separated  fit-om 
the  artery  by  some  of  the  veins  of  the  plexus  in  this  neighbom-- 
hood.    In  this  forward  course  the  ureter  runs  about  half  or 
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three-fifttis  of  an  incli  outside  tlie  cervix,  passing  to  the  front 
of  that  structm-e.  Thence  the  ureter  descends  along  the  side  of 
the  upper  part  of  the  vagina,  turns  inwards  and  enters  the 
bladder.  It  runs  ohhquely  downwards  and  inwards  for  at  least 
half  an  inch  through  the  vesical  walls,  opening  at  one  extremity 
of  the  base  of  the  trigone. 

These  relations  are  of  high  importance ;  unfortunately  they 
are  often  distmbed  by  various  abnormal  influences.  Hence  the 
minute  details  found  in  the  works  of  several  writers  are  not 
implicitly  trusted  by  practical  authorities.  The  irreter,  as  it 
runs  through  the  healthy  pelvic  connective  tissue,  is  easily  dis- 
placed, so  that  in  some  operations  the  fingers  may  push  it  out 
of  or  into  danger,  and  in  others  it  may  be  dragged  into  the 
jaws  of  forceps,  or  into  the  loops  of  ligatures  and  ecraseui-s. 
When  cancerous  or  inflammatory  inflltrations  exist,  the  m-eter 
becomes  fixed,  grave  complications  may  result,  and  its  relations 
are  liable  to  become  deranged. 

This  diagram  illustrates  the  normal  relations  of  the  cervix, 
the  ui-ethra,  and  the  ureters.    The  measiirements  are  given  in 
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Fig.  II.-The  Nojimal  Relations  of  the  Cervix,  this  Uketeus,  ..vxd  thk 
Urethka.  {Rcgar  and  KaUenbach. ) 
The  distance  from  the  cervix  to  the  orifice  of  the  ureter  is  3  ceuti.netrcs  ;  from 
the  orifice  of  the  ureter  to  the  vesical  orifice  of  the  uretlira,  4  cm.  ;  between  the 
orifices  of  the  ureters,  2-5  to  3  cm.  The  course  of  the  ureters  through  tlie 
vesical  walls  is  indicated. 

centimetres  (one  centimetre  is  nearly  two-fifths  of  an  inch,  foiu- 
centimetres  a  little  over  one  inch  and  a  half). 

The  proximity  of  the  ui-eter  to  the  cervix  must  especiaUy  be 
borne  in  mind  during  supra-vaginal  hysterectomy  and  Pon-o's 
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operation,  laparo-elytrotomy,  supra-vaginal  amputation  of  the 
cervix,  and  any  form  of  total  extii-pation  of  the  uterus.  Its 
coiu-se  along  the  upper  part  of  the  side  of  the  vagina  and 
through  the  walls  of  the  hladder  must  be  remembered  in  asso- 
ciation with  urinary  fistulEe  high  up  the  vagina,  especially  if 
laterally  placed.  Morison  Watson  asserts  that  the  ui'eters 
reach  as  low  as  the  middle  of  the  anterior  vaginal  wall.  It  is 
e\ident  that,  in  operations  for  fistulas,  a  suture  may  obstruct  the 
portion  of  one  m-eter  which  rims  through  the  vesical  walls. 

The  Pelvic  Peritoneum. — The  arrangement  of  the  peri- 
toneal folds  in  the  female  pelvis  is  described  with  great  minute- 
ness in  most  of  the  larger  text-books  of  regional  anatomy,  and 
in  several  standard  works  on  the  diseases  of  women. 

The  parietal  layer  of  peritoneum  is  reflected,  a  little  above 
the  symphysis  pubis,  on  to  the  fundus  of  the  bladder,  when 
that  organ  is  empty.  When  much  distended,  the  fundus 
pushes  up  the  peritoneum,  leaving  a  distinct  space  uncovered 
by  serous  membrane  between  the  reflection  of  the  peritoneum 
on  to  the  parietes  and  the  symphysis.  This  fact  is  of  great 
importance  in  relation  to  supra-pubic  lithotomy. 

The  peritoneum  passes  from  the  fundus  to  the  posterior 
sm-face  of  the  bladder.  It  is  thence  reflected  on  to  the  anterior 
surface  of  the  uterus,  at  about  the  level  of  the  os  internum, 
passing  over  the  connective  tissue  which  separates  the  cervix  ' 
from  the  bladder.  This  an-angement  of  peritoneum  forms  the 
vesico-uterine  pouch.  The  pouch  is  deep,  and  runs  almost 
vertically  downwards  when  the  bladder  is  in  systole  or  much 
distended.  Most  diagrams,  in  dissecting-room  manuals,  repre- 
sent this  pouch  as  though  it  were  constantly  deep.  This  error 
may  cause  difficulty  to  the  operator  dming  an  abdominal 
section.  When  he  recognizes  a  distended  bladder,  there  is  no 
necessity  for  him  to  trouble  about  the  pouch.  The  bladder 
will,  however,  be  most  probably  empty.  Then  the  pouch,  in 
many  cases  of  tumour,  will  be  difficult  to  recognize.  It  is 
qtdte  effaced  by  pushing  the  uterus  backwards.  When  the 
uterus  lies  naturally,  with  its  fundus  bent  forwards,  the  pouch 
will  form  a  simple  reflection  of  peritoneum  running  almost 
directly  backwards,  and  not  downwards  as  in  Douglas's  pouch. 
The  vesico-uterine  pouch  does  not  lodge  small  intestine. 

u 
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All  the  peritoneal  folds  above  descrihed  are  loosely  connected 
with  the  parts  which  they  invest ;  hence  they  are  very  liable 
to  be  torn  away  in  separating  adhesions  from  the  front  of  a 
pelvic  abdominal  tnmour,  or  to  be  so  displaced  as  to  confuse 
anatomical  relations.    The  muscular  coat  of  the  bladder  is, 
fortunately,  easy  to  recognize,  so  . that  when  it  is  exposed  the 
surgeon  at  least  may  see  what  he  has  done  and  where  he  is. 
Unfortunately,  in  many  of  these  perilous  cases  of  anterior 
pelvic  adhesions,  the  serous  coat  of  the  bladder,  abeady  adherent 
to  the  tumour-,  is  hkewise  adherent  to  the  muscular  coat,  so 
that  dtu-ing  any  kind  of   traction  on  the  former  coat  the 
latter  is  pulled  up  with  it  and  possibly  lacerated,  as  I  have 
witnessed,  or  else   di-agged  up   into   the  wire  loop   of  a 
serre-noeud. 

The  above  important  facts  teach  that  the  surgeon  should 
faithfully  study  the  anatomy  of  the  anterior  part  of  the 
pelvic  peritoneum,  and  remember  that  it  presents  quite  other 
characters  than  those  of  a  Douglas's  pouch  on  a  small  scale. 

The  Uterine  Peritoneum.— The  peritoneum,  passing  up- 
wards from  its  reflection  on  to  the  uterus  at  the  level  of  the 
OS  internum,  invests  the  anterior  part  of  the  body,  the  fundus, 
the  posterior  part  of  the  body,  the  supra-vaginal  pai-t  of  the 
cervix,  and,  lastly,  the  upper  part  of  the  back  of  the  vagma. 
Thence  it  passes  upwards  over  the  rectum  and  sacrum. 

The  uterine  peritoneum  or  serous  coat  of  the  uterus  is  closely 
and  firmly  adherent  to  the  muscular  coat,  yet  it  is  occasionally 
detached  during  the  separation  of  adhesions.  In  one  case,  at 
least,  of  an  ovarian  cyst  which  had  forced  its  way  between  the 
layers  of  the  broad  ligament,  I  observed,  dming  the  operation, 
that  the  cyst  had  detached  the  peritoneum  from  the  back  of  the 
uterus  as  far  as  the  fundus. 

Douglas's  Pouch.— The  reflection  from  the  vagma  on  to 
the  back  of  the  pelvis  forms  the  weU-known  Doucilus's  pouch. 
The  lower  Hmit  of  the  Une  of  reflection  is  variable.  It  is 
greatest  towards  the  left,  and  generally  invests  a  little  over  one 
inch  of  the  vagina,  but  may  descend  much  lower.  Laterally, 
the  pouch  is  bounded  above  by  the  utero-sacral  hgaments 
These  structures,  it  must  be  remembered,  can  be  distmgmshed 
by  digital  exploration  of  the  rectum. 


Douglas's  potjch — broad  ligament. 
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Douglas's  pouch  cannot  be  efiaced  by  any  natiu-al  altora- 
tion  of  position  of  the  siuTOuudiug  structiu-es.  It  is  easily 
explored  during  an  abdominal  section,  provided  that  it  be  not 
closed  in  by  adhesions  of  any  kind.  In  a  simple  ovariotomy 
its  chai-acteristics  may  readily  be  distinguished  by  digital 
exploration,  which  the  operator  must  never  omit  even  in 
the  simplest  operation  of  this  kind.  Owing  to  the  dependent 
position  of  the  lower  limit  of  the  pouch,  blood,  serum,  or 
any  other  fluid  escaping  from  adjacent  structures  is  apt  to 
coUect  there.  Hence  it  is  into  the  bottom  of  the  pouch  that 
the  di-ainage-tube  is  generally  inserted.  In  more  complicated 
operations,  when  the  surface  of  the  peritoneum  is  altered  by 
morbid  changes,  the  exploration  becomes  a  matter  of  difficulty. 
Intestine  lying,  free  or  adherent,  deep  down  in  this  pouch 
cannot  always  be  distinguished  from  peritoneum  by  touch 
alone.  The  peritoneum  constituting  Douglas's  pouch  is  not 
very  firmly  connected  with  the  structm-es  which  it  invests 
below  and  behind  the  uterus,  and  may  be  damaged  during 
the  separation  of  deep  adhesions. 

Lateral  Disposition  of  the  Pelvic  Peritoneum.— 
The  Broad  Ligament. — The  reflection  over  the  fimdus 
extends  along  each  Fallopian  tube,  and  outwards  and 
backwards  over  the  ovarian  vessels.  The  layers  of  peritoneum 
meet,  after  investing  the  tube,  to  form  the  broad  Hgrniwnt. 
The  fold  over  the  ovarian  vessels  is  slight,  yet  weU  marked, 
and  is  known  as  the  infimdihulo-pekic  ligament  (page  27).  A 
knowledge  of  this  stracture  is  of  great  importance  for  tlie 
ovariotomist,  especially  in  relation  to  ligature  of  the  pedicle. 
It  is  extremely  easy  to  recognize,  on  account  of  the  pampini- 
form plexus  of  veins,  which  is  conspicuous  even  in  the  normal 
condition. 

The  layers  of  the  broad  ligament  enclose  the  parovarium, 
and  several  arteries,  veins,  and  nerves  ;  the  precise  nature  of  its 
lymphatic  supply  is  disputed.  The  folds  are  closely  applied 
between  the  tube  and  the  ovary.  This  part  of  the  broad  Hgament 
has  been  termed  the  mesosalpinx.  The  surgeon  must  remember 
that  it  is  not  the  whole  of  the  ligament  as  understood  by 
most  authorities.  Below  the  level  of  the  ovary,  the  layers  sepa- 
rate and  pass  to  the  sides  of  the  pelvis.    The  pelvic  connective 
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tissue  fills  tlie  space  formed  by  the  parting  of  the  layers.  Tliis 
tissue  can  be  felt  as  a  tense  band,  running  from  the  uterus  to 
the  side  of  the  pelvis,  on  digital  exploration  of  the  vagina. 
When  the  rectum  is  explored,  the  back  of  the  broad  liga- 
ment can  be  reached.  This  is  an  impossibility  in  vaginal 
examination. 

The  loAver  limits  of  the  broad  ligament  are  not  easy  to  define 
from  the  abdominal  aspect;  the  separation  of  the  layers 
immediately  beloAv  the  ovary,  which  projects  behind  the 
posterior  layer,  is,  however,  evident.  The  precise  position 
of  the  upper  part  of  the  broad  ligament  is  very  hard  to 
define.  It  depends  entirely  on  the  position  of  the  tube.  I 
have  referred  to  this  subject  at  page  26. 

The  layers  of  the  broad  ligament  are  often  separated  by 
tumom-s  which  push  in  between  them,  either  from  the  dii-ection 
of  the  ovary,  as  in  many  papillomatous  ovarian  tumom's,  or 
from  the  uterus,  as  in  fibroid  tumours.  In  the  former  case 
there  will  be  difficulty  in  making  a  good  pedicle.  In  the  latter, 
o5phorectomy  may  be  dangerous,  as  the  broad  Hgament  no 
longer  forms  a  sheet-Uke  structure,-  but  often  becomes  a 
pyramidal  body  with  its  base  towards  the  uterus,  highly 
unsuited  for  the  safe  appHcation  of  the  Hgatm-e. 

Pelvic  Fascia,  Connective  Tissue,  Muscles,  and 
Nerves— The  anatomy  of  these  important  sti-uctm-es  beai's 
more  upon  science  and  cHnical  medicine  than  on  operative 
surgery  Any  direct  relations  between  sm-gical  proceedings 
and  special  peculiarities  in  the  disposal  of  the  fascia  and  con- 
nective tissue  will  presently  be  noted  in  the  descnption  of  such 
proceedings.  It  would  be  impossible  for  me  to  describe  m 
detail  the  arrangement  of  the  pelvic  fascia  and  connective  tissue 
without  mentioning  numerous  conflicting  opmions  of  diiierent 
writers,  and  this  I  could  not  do  without  wandermg  fi-om  the 
object  of  tHs  work.  The  perinowm  mil  be  described  in  associa- 
tion with  operations  for  its  repair  when  lacerated. 

^[uscks  —The  vulvar  and  perineal  muscles  are  described  mtli 
<niite  sufficient  accm^acy  for  all  practical  pm-poses  in  general 
text-books  on  anatomy.  The  peculiarities  of  the  anterior  iwt 
of  the  levator  ani  muscle  in  the  female  will  be  noted  m  the 
ehipter  on  the  Methods  of  Pelvic  Exploration.    The  muscular 
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apparatus  of  tlie  pelvis  is  of  great  importauce  in  relation  to 
several  clinical  problems. 

jV(,^.;v.5_The  observations  which  I  have  just  made  with 
regard  to  the  muscles,  apply  to  the  pelvic  nerves.  The  external 
organs  are  almost  exclusively  supplied  by  branches  of  the  pudic 
nerve,  the  internal  by  branches  of  the  sympathetic,  mostly  from 
the  hypogastric  plexus. 

Pressure  on  a  healthy  nerve  dming  exploration  of  the  pelvis 
of  course  produces  pain,  which  may  be  mistaken  for  evidence  of 
disease.  This  kind  of  error  is  most  likely  to  occur  when  the 
finger  is  pressed  against  the  posterior  vaginal  fornix  in  a  patient 
with  a  small  or  shallow  pelvis,  so  that  one  of  the  cords  of  the 
sacral  plexus  is  squeezed  between  the  sacrum  and  the  finger. 
Schultze  was,  I  believe,  the  first  to  indicate  this  fact.  I  have 
verified  it  repeatedly. 

Vessels  of  the  Pelvis. — The  distribution  of  the  vessels 
of  the  pelvis  involves  many  subjects  of  direct  interest  to  the 
siu'geon. 

Arteries  of  the  Pelvis. — The  common  and  external  iliac 
arteries  are  covered  by  peritoneimi.  The  operator  may  come 
dangerously  near  them  when  separating  adhesions  between  an 
ovarian  tumour-  and  the  brim  of  the  pelvis.  I  have  known  the 
external  iliac  to  be  wounded  under  these  circumstances.  The 
m-eter  lies  imder  the  peritoneum,  close  to  the  division  of  the 
common  iliac  artery  (page  31)  ;  thus,  care  must  be  taken  not  to 
mistake  it  for  a  blood-vessel  when  pelvic  adhesions  are  separated. 

The  Ovarian  Arterij. — This  long  vessel  arises  from  the  aorta 
high  above  the  pelvis,  descends  behind  the  peritoneum,  and 
enters  the  broad  ligament  in  company  vsdth  its  vein.  Before 
reaching  the  ovary  it  lies  in  the  free  border  of  the  broad 
ligament,  external  to  the  Fallopian  tube  ;  this  portion  being  the 
infimdibulo-pelvic  ligament  (see  pages  27,  35) .  In  ovarian  cystic 
disease  this  ligament  becomes  much  hypertrophied  and  its  ves- 
sels enlarged.  It  then  appears  as  a  conspicuous  fold,  running 
from  the  brim  of  the  pelvis  on  to  the  pedicle.  The  pampini- 
form plexus  of  veins  can  be  seen  thi'ough  the  peritoneum,  and 
strong  pulsations  of  the  artery  can,  as  a  rule,  be  distinctly  felt. 
It  is  here  that  the  vessels  are  secured  when  the  outer  border  of 
the  pedicle  is  tied  separately,  as  will  presently  be  described. 
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The  uature  of  tliis  infundibiilo-pelvic  ligament  renders  ligature 
of  the  ovarian  artery  comparatively  easy  at  this  point.  Should 
the  divided  artery  slip,  as  may  readily  occur  when  the  outer 
border  of  the  pedicle  is  not  secured,  the  proximal  end  retracts, 
and  mil  be  found,  after  death,  high  up  in  the  connective  tissue 
behind  the  peritoneum,  surrounded  by  clots  and  fluid  blood.  In 
pyiTemic  aliections  of  the  pelvic  organs,  the  connective  tissue, 
to  A\'hich  I  have  just  refeiTed,  is  liable  to  suppm-ate.  I  have 
seen  this  condition  in  a  case  where  a  patient  with  a  large  fibroid 
tumom-  of  the  uterus  died  after  avulsion  of  a  mucous  polypus. 
There  was  a  suppm-ating  track  along  ahnost  the  entire  course 
of  the  ovarian  vessels  above  and  below  the  pelvis. 

The  distribution  of  the  ovarian  arteries  will  be  described  in 
spealdng  of  the  arterial  supply  of  the  internal  organs.  The 
branches  of  the  internal  iliac  pm-sue  a  coui-se  which  is  described 
in  text-books  on  anatomy.  Only  such  as  directly  bear  on  the 
subject  of  the  manual  need  here  be  noted. 

The  Arteries  of  the  Vagina  and  Internal  Organs  — 
The  ragiiiaJ  arteries,  two  or  thi-ee  in  number,  are  given  ofi 
from  the  anterior  division  of  the  internal  iliac,  or  one  or  more 
of  them  may  be  branches  of  the  uterine  or  middle  ha^morrhoidal. 
They  run,  in  the  pelvic  connective  tissue,  to  the  side  of  the 
vagina,  where  theii-  branches  inosculate  fi-eely  with  each  other, 
with  their  fellows  on  the  opposite  side,  and  with  perineal  vessels 
below.  From  above,  tortuous  branches  from  the  artery  of  the 
cervix,  a  branch  of  the  uterine  artery,  communicate  vsdth  the 
vaginal  arteries,  often  on  both  vaginal  walls,  so  as  to  form  a 
vertical  azyyos  artery  of  the  imjina  (Fig.  12,  h,  p.  42),  anterior  and 
posterior.    Thus  the  vagina  is  well  supplied  with  blood-vessels. 

The  ovarian  artery  (Fig.  12)  becomes  very  tortuous  when^it 
reaches  the  infundibulo-pelvic  ligament  (see  pages  27,  35,  37), 
and  this  tortuousness  increases  as  it  passes  between  the  layers 
of  the  broad  ligament,  below  the  level  of  the  ovary,  upwards 
and  inwards  to  the  upper  part  of  the  body  of  the  uterus. 
Before  reaching  the  uterus  it  divides  into  two  branches;  the 
upper  supplies  the  fundus,  the  lower  anastomoses  with  the 
uterine  artery,  which  passes  vertically  upwards  to  meet  it. 

The  branches  of  this  artery  are  numerous.  Several  smad 
arteries  run  to  the  dilated  outer  part  of  the  Fallopian  tube, 
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supplying  the  fimbrite.  Half-a-dozen  short,  tortuous  branches 
of  wide  calibre  supply  the  ovary  itself,  entering  that  organ 
throuo'h  the  hilum.  Two  or  three  branches  run  across  the 
broad  ligament  to  the  inner  two-thirds  of  the  Fallopian  tube, 
and  the  round  ligament  receives  a  special  branch. 

In  ovariotomy  and  allied  operations  on  the  uterine  ap- 
pendages, the  ovarian  artery  is  divided  in  two  places.  It 
must  be  cut  through  at  the  outer  border  of  the  pedicle,  where 
it  lies  in  the  infimdibido-pelvic  ligament,  and  also  at  the  point 
where  it  crosses  the  line  of  Ligature  of  the  pedicle— that  is,  in 
the  middle  of  its  com'se  towards  the  uterus,  between  the  layers 
of  the  broad  Ligament.  Hence  a  complete  segment  of  the 
artery  is  cut  away,  and  may  be  easily  detected  on  examining 
the  timiom-  after  operation.  It  wiU  be  found  between  the 
layers  of  the  broad  ligament,  running  to  the  cut  border  of  that 
peritoneal  fold  from  the  stvmip  of  the  infundibulo-pelvic  liga- 
ment, which  must  be  looked  for  on  the  surface  of  the  tumom- 
close  to  the  ovarian  funbria  of  the  PaUopian  tube. 

This  free  supply  of  arteries  to  the  broad  ligament,  and  the 
shortness  of  secondary  branches,  accoimt  for  the  free  haemor- 
rhage which  oc(!urs  when  the  Ligament  is  wounded  or  split  in  an 
operation  on  the  internal  organs,  especially  through  faulty  tying 
of  the  Ugature.  It  is  evident  that  the  main  trunk  of  the  ovarian 
artery  will  bleed  as  much  from  its  distal  as  from  its  proximal 
end,  if  not  secm-ed.  The  ligatui-e  applied  to  the  outer  border 
of  the  pedicle  secm-es  the  ovarian  artery  as  it  Lies  in  the  inf  undi- 
bido-pelvic  Ligament.  The  ligatm-e  which  secures  the  inner 
haLE  of  the  pedicle  will,  or  should,  hold  firm  the  distal  part  of 
the  ovarian  artery,  which  communicates  freely  with  the  uteriue. 
It  is  seLE-evident  that,  if  either  of  the  above-named  ligatures  be 
inefficient,  the  consequent  hfemorrhage  must  needs  be  perilous 
in  the  extreme.  The  division  of  the  ovarian  artery  into  two 
large  branches,  between  the  layers  of  the  broad  ligament,  close 
to  the  utenis,  is  a  source  of  peril  when  the  pedicle  of  an  ovarian 
tumour  is  very  short.  The  inner  ligature  may  directly  sur- 
round uterine  tissue  (see  page  17). 

The  uterine  artery  arises  from  the  anterior  division  of  the 
internal  iliac,  and  runs  downwards  and  inwards  in  the  pelvic 
connective  tissue  till  it  nearly  reaches  the  cervix,  when  it  crosses 
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the  ureter  (see  page  31),  and  ascends  between  the  layers  of 
the  broad  ligament  along  the  side  of  the  uterus ;  in  this  part 
of  its  course  it  gives  off  the  artery  of  the  cervix,  which  is  very 
short,  rapidly  dividing  into  smaller  twgs.  The  uterine  artery 
then  becomes  exceedingly  tortuous,  and,  after  giving  off  to  the 
substance  of  the  uterus  a  great  nimiber  of  small  tortuous 
branches,  which  run  very  horizontally,  it  finally  anastomoses 
with  the  lower  branch  of  the  ovarian  artery  (see  Fig.  12). 

The  ultimate  distribution  of  the  branches  of  the  uterine 
artery  have  recently  been  described  with  great  minuteness  of 
detail  in  the  twenty-seventh  vokmie  of  the  Tranmctiom  of  the- 
Obstetrical  Society  of  London,  by  Dr.  John  Williams.  Owing 
to  the  direction  of  the  vessels  which  traverse  the  muscular  wall, 
the  blood-current  runs  transversely  to  the  length  of  the  uteiixs, 
and  perpendicularly  to  its  sm-faces  ;  so  that  a  ligature  m&j  be 
placed  completely  around  the  uterus  A^athout  affecting  the  cii-cu- 
lation  above  and  below.  Both  broad  ligaments  and  a  portion 
of  the  uterus  itself  must  be  ligatm-ed  before  the  blood-supply 
can  be  materially  checked.  This  condition  is  simulated  in  in- 
guinal hernia  of  the  uterus,  and  in  extreme  retroflexion  and 
retroversion,  Avhich  represents  a  true  hernia,  the  utero-sacral 
ligaments  constricting  the  neck  of  the  sac.  In  procidentia,  a 
similar  obstruction  to  the  circulation  takes  place.  According  to 
Dr.  "Williams,  the  most  acute  anteflexion  fails  to  cause  any 
impediment  to  the  uterine  circulation. 

In  supra-vaginal  amputation  of  the  uterus,  the  broad  liga- 
ments being  secured  and  removed  and  the  cervix  held  firmly 
by  the  wii-e  of  a  KoeberM's  serre-nosud,  arterial  htemorrhage 
is  well  checked  (Fig.  12,  A  A).  The  divided  uterine  arteries, 
often  much  dilated  in  fibroid  disease,  are  generally  seen 
gaping  on  each  side  of  the  cut  sm-face  of  the  cervix.  On  the 
other  hand,  when  we  remember  how  uterine  tissue  is  liable 
to  contraction  and  relaxation,  and  how  impossible  it  is  to  stop 
the  uterine  arterial  cii-culation  effectually  without  seeming 
thoroughly  both  broad  ligaments  and  also  the  uterus  itself, 
the  dangers  of  the  intra-peritoneal  treatment  of  the  pedicle  of 
an  amputated  uterus  become  evident.  Htemorrhage  from  a 
wound  of  the  uterus  or  from  a\T.ilsion  of  the  pedicle  of  a 
subperitoneal  fibroid  growth  is  exceedingly  hard  to  check. 


UTERINE  ARTEKY  I'ELVIC  VEINS. 


41 


Lastly,  in  conditions  ali-eady  noted  (page  36),  it  may  happen 
that  in  removal  of  the  appendages  for  the  relief  of  monor- 
rhagia from  uterine  fibroid  disease,  the  arteries  in  one  or  hoth 
of  the  appendages  cannot  be  effectually  secured  ;  so  that  re- 
moval of  the  entii-e  uterus  above  the  cer\dx  is  necessary  to 
save  the  patient  fi'om  death  from  hsemorrhage.  These  matters 
will  again  be  considered  in  the  chapters  upon  the  Surgery  of 
the  Uterus. 

The  course,  position,  and  branches  of  the  uterine  artery  just 
before  it  reaches  the  cervix  should  be  borne  in  mind  in  relation 
to  operations  high  in  the  vagina,  especially  vaginal  extirpation 
of  the  uterus,  and  supra-vaginal  amputation  of  the  cervix. 
From  a  glance  at  Fig.  12,  B  B,  it  will  be  evident  that  when  the 
broad  ligaments  are  secured  by  pressm-e-forceps  or  ligatures 
passed  through  the  vaginal  wound,  hasmorrhage  dming  re- 
moval of  the  uterus  will  be  as  entirely  controlled  as  when 
the  ligaments  and  the  cervix  are  secured  by  ligatures  and 
the  serre-nceiid  in  supra-vaginal  amputation. 

Artery  of  the  Cervix.— This  vessel  (Fig.  12,  e)  forms  a  short 
branch  of  the  uterine  artery,  given  off  at  the  point  where  the 
main  vessel  rises,  after  crossing  the  ureter,  to  meet  the  uterus  at 
an  acute  angle.  The  artery  of  the  cervix  runs  inwards  almost 
horizontally,  and  its  branches,  three  or  fom-  in  niunber,  proceed 
in  the  same  direction  to  enter  the  cervix  at  right  angles.  One 
branch  inosculates  by  two  twigs  with  its  fellow  to  form  the 
coronary  artery  of  the  cervix;  this  Hes  high  in  the  vaginal  part 
of  the  cervix;,  and  is  in  danger  of  injury  dm-ing  Emmet's 
operation  and  other  procedui-es  in  the  neighbom'hood.  Another 
branch,  anteriorly  and  posteriorly,  fonns,  with  branches  of 
the  vaginal  artery,  the  azygos  arteries  of  the  vagina,  abeady 
noted. 

Veins  of  the  Internal  Organs— For  full  information 
concerning  the  venous  sui)ply  of  these  parts  I  must  refer  the 
reader  to  Savage's  and  Hart's  Atlases.  Veins  accompany  the 
ai-teries,  and  also  form  plexuses.  Among  these  plexuses,  the 
pampiniform  plexus  and  the  bulb  of  the  ovary  are  of  the  most 
du^ect  practical  import.  FhlehoUthes  are  frequent  in  the  hxrge 
pelvic  veins.  They  sometimes  escape  by  ulceration  into  adja- 
cent tissues  and  organs. 
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Fig.  12.— The  Ahteuies  ok  i'lin  Internal  Female  Ouoans,  seen  fiiom 
Beuind.  [After  Hijrtl:  "Die  Corrosions  Anatomic  und  ihre  Ergehiiisse" 
plate  xii.) 

a,  Ovarian  artery,  a'  a'  a',  branches  to  the  ampulla  or  dilated  portion  of  the 
Fallopian  tube,  b',  branch  to  the  isthmus  of  the  tube,  c' d  c'  c'  c',  branches  to 
the  ovary.  6,  branch  of  ovarian  artery  to  round  ligament,  c,  superior,  and  d, 
inferior,  divisions  of  the  ovarian  artery  :  c  is  distributed  to  the  fundus  uteri  ;  d 
anastomoses  on  the  side  of  the  uterus  with,  e,  the  strongly  tmsted  uterine  artery. 
e',  artery  of  the  cervi.x:  (I  have  often  seen  two  distinct  branches,  the  lower  passing 
beneath  the  ureter).  Ur,  ureter  crossed  by  the  uterine  artery  below  the  broad 
ligament ;  it  here  lies  about  three-fifths  of  an  inch  fi-om  the  cervix,  and  at  the 
level  of  the  os  externum,  e",  the  branches  of  the  artery  to  the  cervix  ;  one  of  the 
largest  of  these  branches,  anastomosing  with  its  feUow,  forms  the  circular 
or  coronary  artery  of  the  cervix,  sometimes  wounded  in  Emmet's  operation. 
/,  internal  iliac  artery,  giving  oS  g  g  g,  three  vaginal  arteries  (variable;  one  is 
often  given  off  from  the  uterine  artery).  A,  azygos  artery  of  vagina,  formed 
from  the  artery  of  the  cervLx  and  branches  from  the  vaginal  arteries  on  both 
sides. 

A  A,  average  level  of  line  of  amputation  in  supra-vaginal  hysterectomy.  The 
trunks  of  the  right  and  left  uterine  arteries  will  lie  to  the  right  and  left 
of  the  uterine  stump.  B  B  shows  line  of  sti'uctures  secured  during  the 
operation  for  removal  of  the  entke  uterus  through  the  vagina.  It  may  pass 
through  the  undivided  trunk  of  the  ovarian  artery.  When  both  broad  liga- 
ments are  thus  secured,  and  the  cervLx  separated  from  its  lower  connections, 
hjemorrhage  from  the  uterus  will  be  entirely  checked.  C  C,  line  of  structures 
divided  in  supra-vaginal  amputation  of  the  cervix,  when  the  lateral  connections 
of  the  cervix  are  detached.  The  branches  of  the  artery  to  the  cervix  cannot 
escape  division  ;  the  trank  of  the  uterine  artery  is  generally  pushed  out  of 
danger  and  seldom  divided. 

The  pampiniform  i:)lexus  accompanies  tlie  ovarian  artery.  It 
is  always  more  or  less  conspicuous  in  the  undivided  pedicle  of 
an  ordinary  multilocular  ovarian  cyst.  The  ovarian  ai-tery  can 
be  felt,  or  even  seen,  pulsating  amidst  the  turgid  mass  of 
veins.  After  ligature,  a  large  thrombus  often  forms  on  the 
proximal  side  of  the  threads.  The  plexus  is  surrounded  by 
much  loose  connective  tissue,  which  may  inflame  and  even 
suppurate  if  damaged  by  careless  handling  in  abdominal 
operations  (see  also  pages  37,  38). 

The  bulb  of  the  ovary  is  a  venous  plexus  surrotmding  the 
hilum  and  extending  to  "the  ovarian  Kgament.  It  communicates 
with  the  pampiniform  and  uterine  plexuses.  It  is  very  plainly 
seen  in  cases  of  oophorectomy,  when  the  ligature  is  tightened 
above  a  diseased  ovary. 

The  practical  surgeon  need  hardly  be  reminded  that  in 
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operations  about  tlie  uterus  and  its  appendages  he  must  be 
careful  not  to  transfix  any  veins  with  the  ligature. 

The  Imlh  of  the  vagina  is  not  a  mere  j^lexus  of  veins,  but 
a  structure  composed  of  erectile  tissue  situated  on  one  side  of 
the  vulvar  orifice  of  the  vagina.  Each  bulb  extends  from  the 
clitoris  to  the  posterior  third  of  the  margin  of  the  vagina, 
ceasing  about  the  point  where  the  internal  labium  is  lost  on 
the  vulva.  The  bulbo-cavernosus  (accelerator  urinse  of  the 
male)  muscle  covers  it,  except  internally,  and  Cowper's  gland 
lies  behind  it.  Excepting  in  fi-ont,  it  corresponds,  practically 
speaking,  with  the  labium  minus.  Extensive  and  serious 
extravasations  may  follow  operation-wounds  of  the  veins  in 
the  vulva. 

The  Lymphatics  of  the  pelvis  are  of  great  importance  in 
the  clinical  study  of  diseases  of  women,  but  want  of  space  and 
other  circumstances  forbid  any  description  of  theii'  distribution 
in  this  manual. 
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CHAPTER  II. 

METHODS  OF  PELVIC  EXPLORATION. 

The  physical  exammation  of  the  female  organs  is  conducted 
hy  particular  methods  which  the  surgeon  must  carefully  practise, 
as  they  aa-e  intimately  associated  with  some  of  the  most  impor- 
tant steps  of  certain  operations.  The  methods  in  question  are 
—simple  inspection;  digital  exploration,  single-handed  or 
bimanual ;  inspection  aided  by  posture  ;  inspection  aided  by 
instruments,  such  as  the  speculum  and  volsella ;  ^  and  the 
measurement  of  the  uterus  and  determination  of  its  degree 
of  mobility  and  relation  to  adjacent  parts  by  the  sound.  Some 
wiiters  add  the  dilatation  of  the  cervical  canal  by  sponge-tents 
to  the  above  methods. 

Inspection. — Only  the  external  organs  can  be  satisfactorily 
examined  by  simple  inspection,  which  may  be  most  readily  con- 
ducted when  the  patient  is  placed  on  her  left  side,  on  a  special 
couch,  or  on  a  table  about  three  feet  in  height.     The  knees 
must  be  well  drawn  up,  and  the  clothes  withdrawn  above  the 
nates.    The  lithotomy  position  is  not  essentially  necessary  for 
simple  inspection.    The  labia  cannot  be  parted,  to  any  extent 
serviceable  to  the  examiner,  by  abduction  of  the  thighs.  Certain 
legal  safeguards  must  not  be  overlooked  by  the  sui-geon,  particu- 
larly when  the  patient  seeks  advice  more  or  less  at  the  behest 
of  others.    In  a  case  of  amenoiThoea  with  marked  aneemia  m 
a  reputed  virgin,  it  is  best  not  to  inspect  at  the  fii-st  visit. 
Should  the  amenoiTha3a  have  lasted  for  three  or  foiu'  months, 
abdominal  palpation  will  be  sufficient  to  detect  the  presence 
or  absence  of  an  enlarged  uterus  above  the  pubes.    In  cases 
of  suspected  ovarian  tumoui-  in  ^ii-gius,  abdominal  palpation 
and  digital  exploration  through  the  rectum,  or,  in  obscure  cases, 
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tlirougli  the  vagina,  will  be  quite  sufficient,  without  any  recourse 
to  inspection. 

During  inspection  the  surgeon  must  pay  attention  to  the 
anatomical  points  noted  in  the  first  chapter.  He  must  he 
careful  not  to  make  mistakes  about  the  hymen  ;  to  aid  in  the 
avoidance  of  such  errors,  I  have  aheady  described  the  anatomy 
and  varieties  of  the  hymen  and  carunculte  at  some  length.  The 
labia  and  all  the  other  vulvar  structm-es  may  be  well  developed 
when  some  of  the  most  important  internal  organs  are  malformed 
or  absent.  Discoloration  of  the  vtdva  (see  page  3),  discharges 
of  blood,  mucus,  or  pus,  ulcers,  damage  to  the  perineum,  piles, 
fistidte,  and  fissures  must  not  be  overlooked.  Anal  or  rectal 
disease,  thus  discovered,  may  prove  to  be  the  cause  of  aU  the 
patient's  symptoms.  Among  the  more  marked  or  serious  morbid 
conditions  which  may  be  detected  on  inspection  are — procidentia 
uteri,  inverted  uterus,  prolapse  of  the  vaginal  walls,  extreme 
elongation  of  the  cervix,  and  uterine  polypi  with  unusually  long 
pedicles. 

Digital  Exploration*  of  the  Vagina. — The  smgeon 
must  learn  how  to  conduct  this  kind  of  exploration.  Bimanual 
examination  is  a  method  of  greater  diagnostic  value,  but  it 
cannot  be  learnt  without  a  sound  practical  knowledge  of  digital 
exploration.  The  patient  should,  whenever  possible,  be  placed 
on  a  table  or  couch,  as  during  inspection  (see  page  45),  and  she 
should  also  be  prepared  as  for  bimanual  palpation,  in  the 
manner  shortly  to  be  described;  in  any  case,  care  must  be 
taken  that  the  clothes  are  kept  out  of  the  way.  The  patient 
lies  on  her  left  side  with  her  left  shoulder  well  down,  and  not 
supported  by  the  left  elbow.  Her  body  must  be  bent  and  her 
knees  drawn  up.  The  stays  must  ahvays  be  loosened,  the  drawers 
removed,  and  the  skirts  of  the  dress  kept  backwards  and  above 
the  nates.  The  lower  extremities  and  hips  are  covered  by 
bedclothes,  or  a  shawl,  or  other  suitable  covering.  The 
patient's  confidence  is  necessary  in  every  stage  of  this  process, 
for,  even  when  she  is  tractable,  the  sui-geon  will  often  find 

*  After  some  consideration,  I  liave  come  to  tlie  conclusion  tliat  "  exploration  " 
is  the  hest  term  to  employ  in  this  case.  I  have  discarded  all  italic  Latin  cxpres- 
•sions,  such  as  " iier  vaginam  "  and  "per  anum."  They  serve  no  purpose,  either 
in  respect  to  science,  medicine,  or  delicacy. 
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himself  much  impeded  by  her  coustant  tendency  to  straighten 
the  knees  and  draw  the  pelvis  away  from  the  part  of  the  couch 
on  which  it  should  lie.  The  surgeon  must  not  lose  her 
confidence  hy  declaring  that  he  is  not  htu-ting  her  when  she 
complains  of  pain,  or  by  displaying  hiuTy,  roughness,  or  loss  of 
temper. 

The  surgeon's  finger-nails  must  be  well  trimmed,  for  a  long 
nail  is  in  any  case  hable  to  scratch  the  vaginal  mucous 
membrane,  so  as  to  cause  great  pain,  which  is  not  always 
transient.  Care,  of  coui'se,  must  be  taken  that  the  nails  do 
not  carry  infection  from  a  previous  case;  and  it  must  be  remem- 
bered, especially  in  hospital  practice,  that  chaps  or  agnails  on 
the  fingers  may  expose  the  surgeon  himself  to  danger.  The 
fingers  must  be  warm  ;  if  cold  they  are  apt  to  cause  great 
irritation. 

The  fore  and  middle  fingers  of  the  right  hand,  or  the 
forefinger  alone  in  case  the  vagina  be  evidently  very 
narrow,*  are  dipped  into  carbolized  oil  or  vaseline,  any 
superfiuity  of  which  must  be  shaken  off  so  as  not  to  soil  the 
patient's  clothes.  The  left  hand  is  then  placed  on  the  patient's 
right  hip,  to  steady  her,  and  the  two  fingers  of  the  right 
hand  are  introduced.  Here  I  must  note,  before  proceeding 
further,  that  the  practice  of  pressing  the  left  hand  on  the 
abdomen,  at  this  stage  at  least,  is  objectionable.  In  order  to 
ascertain  the  actual  position  of  the  pelvic  organs,  the  surgeon 
must  not  attempt  to  push  them  down. 

The  two  fingers  should  be  directed  to  the  perineum,  and 
then  slipped  into  the  posterior  part  of  the  vulva.  The  anus, 
which  every  surgeon  should  be  able  to  detect  by  touch,  must  be 
avoided,  but  it  may  be  used  as  a  guide  to  the  parts  anterior  to  it 
in  position.  If  the  hairs  of  the  viilva  be  touched,  the  fingers 
must  be  raised  and  drawn  back,  so  as  to  search  for  the 
perineum,  for  any  attempt  to  introduce  the  fingers  between 
the  labia  anteriorly  wiU  probably  cause  some  of  the  hairs  to 

*  I  am  firmly  of  opinion  that,  in  tlie  systematic  examiuatiou  of  patients  m  the 
out-patient  room,  two  fingers  should  be  employed  for  digital  exploration.  The 
beginner,  however,  will  find  it  more  convenient  to  introduce  the  iorehnger  only. 
Likewise,  in  defining  any  swelling  or  structure  already  discovered  by  the  tvx'o 
fingers,  it  is  advisable  to  slip  the  middle  finger  out  of  the  vagina,  and  to  rely  on 
the  forefinger  alone. 
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be  pushed  upwards  against  the  tender  structures  within  the 
vulvar  orifice.  When  the  fingers  enter  the  vagina,  they  are 
slipped  upwards  till  the  posterior  fornix  is  reached.  As  they 
go  higher,  more  and  more  care  must  be  taken  lest  the  nails 
scratch  the  mucous  membrane,  and  lest  the  knuckles  of  the 
other  fingers  of  the  right  hand  bruise  the  vulva. 

The  surgeon  now  notes  what  the  fingers  can  detect.  They 
can  be  felt  to  part  the  anterior  from  the  posterior  wall  of  the 
vagina;  in  fact,  they  enter  no  true  cavity.*  Posteriorly,  the 
tissues  of  the  perineum,  the  coccyx,  and  the  lowest  part  of 
the  concavity  of  the  sacrum  can  be  felt ;  also,  a  little  laterally, 
the  limits  of  the  rectum,  which  must  not  be  mistaken  for  the 
edge  of  a  collapsed  cyst  or  for  a  prolapsed  and  diseased 
Fallopian  tube.  Scybala  in  the  rectum  are  readily  detected 
when  low  down,  and  then  can  be  recognized,  if  not  very 
hard,  by  their  property  of  pitting  on  pressure.  Of  course  they 
cannot  in  themselves  be  tender,  but  when  the  finger  presses  the 
recto-vaginal  septum  roughly  against  a  scybalous  mass,  pain 
will  be  felt  by  the  patient,  and  the  surgeon  may  fall  into  the 
error  of  mistaking  the  mass  for  a  sensitive  Hving  structui-e, 
normal  or  pathological.  When  scybala  lie  high  in  the  rectum 
they  cannot  be  diagnosed,  with  sm-ety,  by  the  finger  in  the 
vagina.  Whenever  scybala  are  found,  the  exploration  should 
be  repeated  after  the  rectum  has  been  cleared  by  an  enema. 

Laterally  the  border  of  the  sphincter  vagina  may  be  de- 
tected, especially  when  there  is  some  soreness  about  the  vulva, 
causing  it  to  contract.  The  sphincter  is  by  no  means  a  powerful 
muscle.  A  cleft,  often  easily  distinguished,  separates  it  partially 
from  the  levator  ani.  The  well-known  tendinous  arch,  whence 
part  of  the  fibres  of  this  latter  muscle  arise,  is  readily  felt 
by  the  finger,  and  is  an  excellent  landmark.  The  contractions 
of  the  anterior  fibres  of  the  levatores  ani,  which  form  the  pubo- 
coccygEei,  or  homologues  of  the  levatores  prostatas  in  the  male, 
are  not  difficult  to  detect,  and  sometimes  resist  the  introduction 
of  the  fingers,  especially  when  there  is  inflammatory  pelvic  dis- 
ease or  fissure  of  the  anus.  It  wiH  be  observed  that  they  press 
with  considerable  force  on  the  vagina  lateraUy.  After  the  fingers 

*  The  surgeon  must  remember  that  the  posterior  wall  of  the  vagina  lies  for 
below  and  anterior  to  the  concavity  of  the  sacrum. 
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hare  passed  above  theii-  level,  their  resistance  becomes  inappre- 
ciable. 

Not  only  can  the  levator  ani  be  detected,  but  the  obtui'ator 
internus  is  also  by  no  means  difficult  to  distinguish.  Dr. 
Schultze,  of  Jena,  was  among  the  first  to  note  this  fact, 
which  I  have  carefully  investigated,  and  can  fully  confirm. 
By  pressing  the  fingers  against  the  vagina  laterally,  above 
the  level  of  the  tendinous  arch  of  the  levator  ani,  the  muscular 
origin  of  the  obturator  intermis  can  be  felt,  and  the  muscle 
on  the  right  side  can  be  -made  to  contract  by  directing  the 
patient  to  rotate  the  right  thigh  a  little  outwards ;  it  can  also 
be  well  distinguished  during  extension  and  adduction.  Further 
backwards  and  upwards  the  pyriformis  may  be  reached,  in 
cases  where  the  pelvis  is  not  deep,  and  if  a  large  branch  of 
the  sacral  plexus  in  the  neighbourhood  of  this  muscle  be 
pressed,  considerable  pain  will  ensue.  Pressiure  towards  the 
pelvic  brim  laterally  and  somewhat  forwards  may  also  cause 
severe  pain,  the  obturator  nerve  being  touched  in  this  case. 

These  facts  are  of  practical  importance,  and  are  no  mere 
anatomical  curiosities ;  for  I  have  repeatedly  foimd  that  where 
sources  of  pain  or  nerve-irritation  are  present  these  muscles 
are  most  readily  detected.  The  reader  will  be  best  able  tO' 
verify  this  for  himself  by  careful  and  gentle  exploration  in 
cases  where  pelvic  infiammation  or  fissure  of  the  anus  exists. 
The  contractions  of  the  pelvic  muscles  may,  on  the  other  hand,, 
be  marked  during  the  first  vaginal  exploration  in.  a  timid  patient 
not  subject  to  any  painful  local  disease.  The  hard  contracted 
muscles,  especially  the  obtm-ator  internus,  may,  in  this  case,  be 
taken  for  an  inflammatory  deposit.  At  a  subsequent  exami- 
nation there  may  be  more  confidence,  hence  less  muscular  spasm. 
The  muscidar  contraction  will  then  be  absent,  but  the  sm'geon 
may  misinterpret  the  case  and  believe  that  an  inflammatory 
deposit  which,  as  he  believed,  existed  before,  has  disappeared. 

I  have  likewise  little  doubt  that  the  pain  caused  by  presstu'e 
of  the  fingers  on  large  nerves  is  not  unfrequently  taken  for 
evidence  of  disease.  The  surgeon  must  never  forget  that  many 
healthy  structures,  especially  nerves,  are  painful  on  pressure  ; 
nor  when  he  causes  pain  in  this  way  must  he  hurt  the  patient's 
feelings  by  saying  that  "  it  is  nothing."    Lastly,  the  position  of 
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the  pelvic  nerves  explains  how  they  may  be  affected  when 
siuTOunded  hy  inflamed  connective  tissue  or  pressed  upon  by 
new  growths,  and  the  direction  of  the  radiation  of  pain  in 
any  case  will  thus  become  comprehensible. 

In  the  front  of  the  vagina  the  fingers  will  detect  the  m-ethra, 
like  a  cord  in  the  anterior  vaginal  wall  ;  the  bladder,  if  fairly 
distended;*  and  the  anterior  fornix,  or  reflection  of  the  anterior 
wall  of  the  vagina  on  to  the  cervix.  The  presence  of  hard 
deposit,  or  a  tumour-  pressing  downwards,  or  an  enlarged  uterus, 
may  be  noted,  but  bimanual  examination  will  be  required  in 
these  cases. 

Most  important  of  all,  as  a  rule,  is  the  evidence  obtained  by 
the  fingers  as  to  the  condition  of  the  structm-es  in  the  neighbom-- 
hood  of  the  upper  limits  of  the  vagina.  First,  there  ^\dll  be  the 
vaginal  portion  of  the  cervix  uteri.  The  os  externum  at  least 
can  easily  be  reached  unless  the  uterus  be  greatly  displaced,  as  m 
some  cases  of  fibroid  disease,  where  a  depression  in  front  of  the 
morbid  growth,  close  under  the  pubes,  is  sometimes  all  that  can 
be  felt. 

The  cervix  forms  a  truncated  cone,  covered  with  soft  mucous 
membrane.  Duiing  health  it  is  never  tender  to  the  touch,  and 
when  pain  is  produced  as  the  surgeon's  fingers  reach  it,  the  cause 
generally  lies  higher  up,  in  the  uterus  or  its  appendages  which 
are  disturbed  when  it  is  touched.  The  cervix  is  short  and  slightly 
flattened  antero-posteriorly  in  nuUiparai,  but  thick,  tough,  and 
cylindrical  in  most  multiparas.  In  pregnancy  it  is  expanded, 
so  as  to  be,  as  it  were,  more  or  less  lostt  in  the  body  of  the  utems 
as  gestation  advances ;  the  fingers  can  ascertain  this  condition. 
At  the  same  time  its  tissues  feel  very  soft.  .  When  the  uteres  is 

*  S-inger  has  detected  the  ureters  by  digital  exploration  of  the  vagina  in 
variot  ulary  disorders.    He  says  that  they  cannot  he  felt  ^^^^^^^ 
but  are  frequently  to  be  made  out  during  pregnancy,  when  they  aic  hypei 
T.  sLger  detected  the  ureters  in  eight  out  of  ten  -es  of  i^^^^^^^ 
nancy,  but  has  never  felt  them  during  the  lyxng-ni  P'^'-^^'l-.  ,  "^^J'^;; 
as  thick  as  a  goose-quill,  and  lie  in  front  of  the  upper  thud  of  anteno 
va£al  wall,  about  ^hree-ciuarters  of  an  inch  ^^V'S 
months  of  pregnancy  they  can  be  pressed  against  the  icetal  head.  (See 
Year-Book  of  Treatment  for  1886,  page  222  )  ,„.eenancy  the 

+  For  the  precise  nature  of  the  changes  of  the  cervix  duung  pieguancj,  u. 
surgeon  mi  ™lt  standard  text-books  on  midwifery.  (See  Matthews  Duncan, 
Edinburgh  MedicalJo^urnal,  March,  1859.) 
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healthy,  the  cervix  can  be  gently  moved  hackwards  and  forwards 
mthovit  causing  pain. 

The  OS  externum  feels  like  a  small  oii-cular  dimple  in  uulli- 
parfB.  In  women  who  have  borne  children  it  generally  forms  a 
transverse  sUt,  often  wide  enough  to  admit  the  tip  of  the  fore- 
finger. Its  borders  then  appear  to  form  a  sharp  rim  sm-round- 
ing  the  finger.  Fissm-es  are  very  frequent  in  women  who  have 
borne  chikben,  and  are  often  associated  with  eversion  of  the  tissues 
of  the  cervix.  The  lips  of  the  os  may  be  hypertrophied,  even 
to  an  extreme  extent.  It  is  important  that  the  presence  or 
absence  of  any  structure  protruding  from  the  os,  or  of  any  sign 
of  cancerous  ulceration,  should  be  ascertained  by  the  finger. 

In  normal  conditions  the  fingers  can  always  be  passed  com- 
pletely round  the  cervix  ;  but  cicatrices  may  exist,  causing  an 
adhesion  between  its  surface  and  the  vaginal  mucous  membrane. 

When  there  is  difficulty  in  detecting  the  cervix,  so  as  to  lead 
to  a  suspicion  of  its  absence,  especially  when  a  small  dimple  only 
can  be  detected  at  the  upper  extremity  of  a  short,  wide  vagina, 
further  evidence  of  absence  or  imperfect  development  of  the 
uterus  can  only  be  satisfactorily  gained  by  bimanual  examina- 
tion. An  abnormality  of  this  kind  is  sometimes  wongly  dia- 
gnosed. Thus,  an  inexperienced  practitioner  may  pass  a  finger 
into  the  rectum  by  mistake,  and,  feeling  the  cervix  through  its 
walls,  may  take  it  for  an  atrophied  uterus  not  commtmicating 
with  the  vagina  ;  or  may  recognize  it  as  the  cervix,  yet  believe 
that  the  vagina  is  occluded.  In  some  women  the  hymen  re- 
mains after  repeated  coitus  ;  its  borders  may  firmly  sm-round  the 
fingers,  so  that  as  they  pass  high  up  it  is  drawn  upwards  with 
them.  I  have  already  spoken  of  this  condition  in  describing 
the  hymen. 

When  the  surgeon  has  examined  the  cervix  in  the  manner 
just  described,  he  must  on  no  account  be  in  a  hurry  to  introduce 
the  soimd.  In  many  cases  it  may  be  dispensed  vsdth  altogether, 
and  it  should  never  be  used  till  after  bimanual  examination. 
I  shall,  however,  return  to  this  subject  when  speaking  of  the  use 
of  the  sound. 

The  fingers  must  now,  after  careful  exploration  of  the  cervix, 
be  passed  into  the  posterior  cul-de-sac  or  posterior  fornix.  In 
ascertaining  its  depth,  the  fingers  being  necessarily  stretched  to 
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their  utmost  extent,  especial  care  must  be  taken  lest  the  nails 
touch  the  mucous  membrane,  else  the  pain  so  caused  may 
eutii-ely  mislead  the  surgeon.  In  health,  no  structure  can  be 
distinctly  felt  in  the  posterior  fornix.  Scybala,  or  the  border 
of  the  rectum,  may  be  taken  for  different  morbid  conditions,  in 
a  healthy  subject.  Cysts,  solid  uncircumscribed  deposits,  well- 
delined  tumours,  and  many  other  morbid  conditions,  may  here  be 
detected,  hut  bimanual  examination  will  always  be  necessary 
to  confirm  diagnosis. 

On  each  side  of  the  cervix,  the  base  of  the  broad  ligament 
can  be  felt  by  pushing  the  vault  of  the  vagina  gently  upwards, 
taking  care,  once  more,  lest  the  nail  touches  the  mucous  mem- 
brane. It  feels  Hke  a  thin,  resistant  band,  but  is  never  markedly 
tense  in  health.  Morbid  thickening  is  very  fi-equent,  especially 
on  one  side.  A  healthy  ovary  can  never  be  detected  in  this 
manner. 

The  stu-geon's  fingers  will  also  detect  any  foreign  body  lymg 
in  the  vagina,  such  as  stems,  pessaries,  or  plugs,  introduced  by 
other  practitioners,  or  substances  slipped  in  by  the  patient ' 
herself.  The  condition  of  the  vaginal  mucous  membrane  must 
also  be  noted.  It  feels  abnormaUy  hot  in  some  local  inflam- 
matory diseases,  and  in  many  cases  where  the  temperatui-e  of 
the  body  is  high.  Fistulous  communications  with  the  bladder 
and  rectum  may  be  explored  in  this  manner,  but  they  always 
need  the  use  of  the  speculum. 

Precmttions  in  Digital  jExploration.—The  surgeon  must  not 
hook  his  finger  forcibly  round  the  front  of  the  cervix  to  ascer- 
tain the  degree  of  mobility  of  the  uterus.  Should  any  inflam- 
matory deposit  exist,  this  practice  is  certain  to  cause  great  pam, 
and  may  set  up  fresh  inflammatory  changes.  Moreover,  the 
pain  may  be  mistaken  for  evidence  of  disease  of  the  c^ 
whilst  in  reality  the  morbid  condition  hes  much  higher.  What 
is  generallv  described  as  a  tender  cervix  reaUy  sigmfies  pam  m 
some  deep  pelvic  structm-e  set  up  by  forcible  pressure  on 
the  cervix,  wHch  is  itself  a  structui-e  possessmg  a  very  low 
degree  of  sensitiveness. 

Shnple  digital  exploration  of  the  pelvis  tWgh  the  rectuni 
will  be  considered  after  some  of  the  more  du'cct  methods  of 
examining  the  condition  of  the  female  organs. 
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Bimanual  Examination.— Tliis  is  a  metliod  of  perfecting 
diagnosis  widely  in  iise  at  the  present  day,  and  of  the  highest 
value.  It  only  serves  its  purpose  when  properly  conducted, 
and,  as  it  is  indispensable,  every  sui-geon  must  learn  how  to 
practise  it  skilfully  and  on  correct  principles. 

Some  practitioners  content  themselves  with  passing  the  left 
hand  over  the  hypogastrium  as  the  patient  lies  on  her  side,  and 
pressing  downwards,  whHst  the  right  fore  and  middle  fingers 
are  engaged  in  exploration  of  the  vagina.  This  kind  of  mani- 
pulation is  often  necessary,  especially  when  the  relations  of  an 
abdominal  tumour  to  the  pelvic  viscera  have  to  be  ascertained, 
but  it  is  not  what  is  understood  by  aiithorities  as  bimanual 
palpation.  The  state  of  the  uterine  appendages  and  the  lateral 
parts  of  the  pelvic  cavity  can  never  be  properly  explored  in  this 
way.  In  cases,  however,  where  pelvic  tumours,  especially  if 
small,  are  suspected,  much  may  be  found  out  by  this  lateral 
method  of  bimanual  examination,  if  carried  out  when  the  patient 
is  placed  first  on  her  left  and  then  on  her  right  side. 

Bimanual  examination  properly  signifies  simultaneous  explo- 
ration of  the  vagina  with  one  or  two  fingers  of  the  right  hand, 
and  pressure  on  the  lower  part  of  the  abdominal  waUs  with  the 
left,  the  patient  lying  on  her  back.  The  surgeon  must  ascertain 
what  can  be  felt  between  his  hands. 

The  patient  must  be  placed  in  the  position  which  is  also  most 
convenient  for  examination  of  the  abdomen  alone.  She  must 
lie  evenly  on  the  couch  or  bed,  and  on  her  back.  A  pillow 
should  be  placed  under  the  head  and  shoulders,  and  the  knees 
must  be  drawn  up.  Care  must  be  taken,  if  the  patient  be 
examined  out  of  bed,  that  the  clothes  are  di-awn  weU  above  the 
epigastrium,  the  stays  taken  off  altogether,  the  upper  border  of 
the  petticoat  kept  as  low  as  the  pubes,  and  the  dress  which 
covers  the  knees  arranged  so  as  not  to  interfere  with  the 
sm-geon's  right  hand  engaged  in  exploring  the  vagina.  It  is 
far  better  that  the  patient  should  be  in  bed,  wearing  only  a 
night-dress ;  then  she  will  be  most  at  her  ease,  and  there  will 
be  less  trouble  thi-ough  contractions  of  the  abdominal  muscles. 
Hence  the  same  medical  attendant  may  discover,  when  examin- 
ing the  patient  as  she  lies  in  bed,  what  he  has  failed  to  detect 
when  exploring  imder  less  favourable  conditions.    In  some 
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cases  an  antesthetic  will  be  required,  as  when  great  pain  must 
otlierwise  be  produced,  or  when  the  absence  of  any  local 
disease  is  suspected,  yet  a  very  close  scrutiny  of  the  pelvic 
organs  is  necessary  for  the  final  justification  of  that  suspicion. 

The  right  hand  is  passed  towards  the  vulva  with  the  ulnar 
border  downwards  and  the  thumb  extended.  The  fore  and 
middle  fingers  are  introduced  into  the  vagina,  the  others  are 
flexed,  whilst  the  thumb  is  kept  against  the  symphysis  pubis. 
I  am  strongly  of  opinion,  after  considerable  experience,  that  two 
fingers  shoxild  be  introduced  whenever  possible.  The  middle 
finger  is  pushed  against  the  os  uteri,  the  forefinger  is  pressed 
against  the  anterior  fornix  in  front  of  the  cervix.  This 
mana3uvre  tilts  the  body  of  the  uterus  forwards— in  fact,  it 
causes  anteversion,  so  that  the  fundus  is  brought  nearer  to 
the  abdominal  walls,  and  more  within  reach  of  the  other 
hand.  The  aim  of  this  part  of  the  process  is  not  to  push  the 
uterus  somewhere  for  the  feat  of  getting  it  within  reach  of  the 
hand,  nor  to  find  out  where  it  lies  by  forcing  it  into  a  situation 
where  it  did  not  lie  before  the  hand  disturbed  it.  What  is 
intended  is  the  manual  examination  of  the  body  of  the  uterus 
thi'ough  the  abdomen,  so  that  its  consistence,  its  bulk,  and  the 
regularity  of  its  surface  can  be  detected. 

The  left  hand  must  be  warm,  else  troublesome  contractions  of 
the  abdominal  muscles  and  much  discomfort  to  the  patient  will 
be  occasioned.  The  surgeon  must  see  that  no  clothes  get  in  the 
way  of  this  hand,  and  must  also  take  care  that  the  patient  does 
not  keep  her  hands  so  placed  as  to  be  able  to  seize  his  left  wrist 
suddenly  and  unexpectedly,  as  timid  subjects  are  wont  to  do. 
All  the  inconveniences  to  which  I  have  referred  must  be  borne 
in  mind,  for  bimanual  examination  is  worthless  unless  and  until 
the  sui'g'eon  can  conduct  it  mthout  let  or  hindi-ance.  The  pabn 
of  the  left  hand  should  be  gently  placed  on  the  epigastrium, 
and  passed,  with  steadily  increasing  pressure,  over  the  hyiw- 
chondiia,  the  lumbar  and  umbilical  regions,  and,  lastly,  the 
hypogastrium.  In  this  way  some  unsuspected  morbid  condition 
above  the  pelvis  may  be  detected.  The  bulbs  of  the  finger-ends, 
and  not  the  nails,  are  pressed  gently,  firmly,  and  steadily 
against  the  hypogastrium,  so  that  the  abdominal  walls  are 
depressed.    Hart  and  Barbour  rightly  recommend  that  the 
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inner  edge  of  the  liand  should  be  brought  to  bear  against 
the  abdomen,  for  pressiu-e  with  the  whole  pahn  may  retrovert 
the  uterus. 


Fig.  is.— Bimanual  Examination. 

In  this  sketch,  only  one  finger  of  the  right  hand  has  been  inti'oduced,  and  it 
is  hem^  pressed  against  the  anterior  vaginal  waU,  so  that  the  body  of  the 
uterus  may  be  felt  between  it  and  the  left  hand,  which  presses  on  the  hypo- 
gastrium.    {Siins. ) 

The  right  and  left  hands  being  thus  placed,  the  fingers  of 
each  are  pressed  towards  each  other.    The  sui^geon  must  note 
what  can  then  be  felt  between  them.     The  fundus  uteri  is 
chai-acteristic,  and  not  difficult  to  recognize,  except  in  a  stout 
patient.    It  is  easiest  to  explore  in  cases  of  subinvolution— that 
is  to  say,  in  patients  who  come  for  rehef  from  bearing-down 
pains,  etc.,  shortly  after  recovery  from  confinement.    The  body 
of  the  uterus  wiU  feel  bulky,  and  the  beginner  may  believe  that 
it  is  abnormally  enlarged,  when  it  is  of  its  natui'al  dimensions 
under  the  circumstances.    The  sui'geon  tests  the  mobility  of  the 
body  of  the  uterus,  and  may  be  able  to  detect  great  iiTegularities 
on  its  surface,  denoting  fibroid  growths;  or  he  may  find  a 
tumour  or  an  ill-defined  soHd  deposit  before  or  behind  it.  He 
then  ex-plores  the  posterior  fornix  of  the  vagina  with  the  two 
fingers  of  the  right  hand,  pressing  over  the  uterus  with  the  left 
hand.    No  solid  body  is  to  be  detected  in  this  way,  if  the  parts 
be  free  from  disease. 

Lastly,  the  uterine  appendages  are  examined  in  the  same 
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manner,  the  right  fingers  being  pressed  against  the  vault  of 
the  vagina  to  the  right  of  the  cervix  uteri,  and  the  left  against 
the  abdominal  walls  in  the  right  iliac  fossa.  Both  hands  must 
press  somewhat  backwards,  else  the  fingers  may  be  made  to  meet 
with  little  but  the  abdominal  parietes  and  the  ^'aginal  walls 
between  them,  passing  in  front  of  the  appendages  altogether, 
and  possibly  missing  a  morbid  deposit.  I  believe,  however, 
that  the  beginner  may  advantageously  commence  a  bimanual 
palpation  by  pressing  the  abdominal  and  vaginal  walls  together 
in  this  way,  continuing  the  pressure  afterwards  in  a  more  back- 
ward direction.  The  left  appendages  are  explored  in  the  same 
way.  In  health,  they  cannot  be  distinctly  made  out  on  either 
side.  Enlarged  and  tender  ovaries  are  not  difficult  to  discover, 
and,  with  a  little  experience,  even  the  course  of  a  dilated  tube 
may  be  traced  by  the  fingers.  Solid  deposits,  the  result  of 
pelvic  inflammations,  are  readily  detected.  I  must  observe, 
however,  that  in  chronic  cases  of  such  inflaramations  even  the 
most  experienced  may  fail  to  detect  the  precise  extent  of  disease 
by  bimanual  examination. 

Once  more,  I  must  insist  upon  declaring  that  bimanual 
examination  must  be  learnt  by  those  who  undertake  to  cm-e 
the  diseases  of  women.  The  surgeon  must  teach  himself  what 
can  be  discovered,  and  must  be  aware  of  what  cannot  be 
detected,  by  this  invaluable  aid  to  diagnosis.  He  must  alwaj^s 
learn  to  explore  by  two  fingers  of  the  right  hand  in  this  method 
of  examination.  The  forefinger  alone  should  only  be  used 
when  the  vagina  is  very  narrow. 

Bimanual  examination  should  entirely  replace  the  use  of  the 
sound  in  cases  where  pregnancy  may  exist,  and  where  there  is 
evidence  of  acute  or  subacute  pelvic  inflammation  or  malignant 
disease.  Emmet  and  others  reject  the  sound  altogether,  in  its 
favour,  in  all  cases  of  diseases  of  women.  Bimanual  examina- 
tion must,  however,  be  very  gently  and  cai-efully  conducted  in 
acute  inflammatory  disease,  and  always  preceded  by  vagmal 
exploration.  If,  dm-ing  such  exploration,  great  heat  of  the 
vagina,  solid  but  ill-circumscribed  deposit,  or  evidence  of  im- 
paii-ed  mobility  of  the  cervix  be  ascertained,  no  fm-ther  kind 
of  manual  examination  is  advisable  for  the  time.  In  cases 
of  cancer  of  the  cervix,  the  uterus  may  be  gently  explored 
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bimanually,  but  no  attemiit  must  be  made  to  test  its  mobility. 
I  liave  seen  such  an  attempt  set  up  hasmorrhage  as  severe  as 
when  the  forefinger  is  roughly  thi'ust  into  the  canal  of  the 
tliseased  cervix,  and  dangerous  pelvic  inflammation  may  follow. 

The  hands  must  be  thoroughly  washed  after  vaginal  explora- 
tion or  bimanual  examination,  and  the  nails  carefully  cleaned. 
Carbolic  and  "  Sanitas "  soap  are  both  good  for  the  purpose. 
Foulis,  Hart,  and  Barbom-  recommend  the  addition  of  a  few 
di-ops  of  tm^pentine.  This  aids  in  dispelling  the  offensive 
odour  which  sometimes  clings  to  the  fingers,  as  well  as  acting 
antiseptically.  A  final  washing  in  water  containing  a  little 
glycerine,  and  thorough  drying  of  the  hands,  will  guard 
against  chaps,  a  somce  of  actual  danger,  or,  at  the  least,  very 
disagreeable,  especially  if  many  patien£s  have  to  be  examined 
when  cold  weather  prevails. 

The  Genupectoral  and  Semi-prone  Positions.— These 
positions  allow  of  the  inspection  of  the  vagina  and  cervix.  If 
the  patient  be  placed  on  her  knees,  with  the  nates  elevated,  the 
chest  and  face  downwards  resting  on  the  couch,  and  the  face 
tiuTied  to  one  side,  atmospheric  pressm-e  will  separate  the 
vaginal  walls  when  the  sm-geon  opens  the  vulvar  aperture. 
When  the  posterior  waU  is  elevated  by  the  forefinger  a  good 
view  can  be  obtained  of  the  vagina,  and  often  of  the  cervix  also. 
The  physical  mechanism  of  this,  the  genupectoral  posture,  has 
been  well  described  by  Drs.  Hart  and  Barboui-. 

The  same  physical  conditions,  whereby  the  vagina  no  longer 
remains  a  closed  canal,  can  be  produced  by  placing  the  patient 
in  a  less  objectionable  postiu-e,  the  semi-prone  position,  which 
often  bears  the  name  of  Marion  Sims.  The  patient  is  placed 
on  her  left  side,  with  the  Imees  drawn  up ;  the  right  miist  be 
the  more  flexed,  not  resting  on  the  left,  but  on  the  couch  itself. 
The  left  arm  is  drawn  gently  backwards  and  allowed  to  rest  as 
comfortably  as  possible  on  that  side  of  the  couch  towards  which 
the  patient's  back  is  turned.  The  patient  must  turn  her  chest 
and  face  downwards  towards  the  left  side  of  the  couch.  Care 
must  be  taken  that  the  chest  does  not  lie  flat  against  the  couch. 
The  aim  of  placing  the  patient  in  this  position  is  to  keep  the 
anterior  part  of  the  abdominal  walls  unsupported,  so  that  they 
shde  forwards  and  cause  the  vaginal  walls  to  part  when  the 
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vulva  is  opened  by  the  finger.  Tlie  nates  sliould  lie  well 
toAvards  the  right  side  of  the  couch ;  the  right  or  uppermost 
side  of  the  pelvis  must  be  rotated  a  little  forwards  towards  the 
left  of  the  couch. 

Provided  that  there  be  plenty  of  light,  this  is  an  excellent 
position  for  examining  the  vagina.  The  cervix  may  be 
thoroughly  inspected  by  drawing  it  down  with  a  volselhi. 
The  skirts  are  simply  raised  above  the  nates,  and  a  covering 
is  ]iassed  over  the  lower  extremities,  so  that  the  region  of  the 
vulva  alone  need  be  imcovered.  When  the  patient  is  in  bed 
this  position  is  particularly  convenient. 

The  Speculum. — This  instrument  must  be  used  intelli- 
gently, and  the  surgeon  must  not  conclude  that  everything 
which  it  displays  is  in  a  morbid  condition.  Its  uses  are  limited ; 
still  it  is  indispensable.  A  very  large  assortment  of  specula  of 
all  shapes  and  sizes  may  be  seen  at  any  instrument-maker's 
shop.  Three  chief  varieties,  based  upon  different  principles, 
may  be  made  to  include  all  the  specula  in  common  use. 

The  first  variety  is  the  cylindrical  speculum,  made  to  be 
directed  straight  to  the  cervix,  which  it  brings  into  view.  This 
is  the  Fergusson  type. 

The  second  variety  is  the  speculum  which  effects  its  objects 
by  the  assistance  of  the  physical  conditions  associated,  as  has 
already  been  described,  with  the  semi-prone  position  of  the 
patient.     This  is  the  Sims  type. 

The  third  variety  includes  all  specula  which  essentially  work 
by  any  kind  of  valvular  mechanism,  as  in  Neugebauer's  and 
Cusco's  instruments. 

FergUSSOn's  Speculum— This  is  the  most  widely  used ; 
in  some  respects  the  most  serviceable,  and  in  others  the  least 
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convenient,  of  all  specula  (Fig.  14).  It  is  a  hollow  cylinder 
of  stout  glass,  silvered  like  a  mirror,  and  coated  with  black 
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rubber.*  Three  or  foiu-  different  sizes  are  constructed.  Its 
orifice  is  everted ;  its  extremity  bevelled.  The  sui-geon  should 
always  pass  his  finger  over  the  edges  of  this  extremity  before 
use,  as  it  is  apt  to  get  chipped,  so  as  to  cut  or  scratch  the  soft 
parts  when  the  speculum  is  carelessly  introduced.  Though 
said  to  be  self-retaining,  Fergusson's  speculum  can  never  be 
trusted  to  remain  in  place  without  support  from  a  hand  or 
finger.  Too  much  stress  is  laid  on  this  "  self -retaining " 
quaUty,  which  really  means  the  quality  of  not  slipping  out 
quite  so  readily  as  other  specula.  In  hospitals,  and  wherever 
help  is  at  hand,  there  is  no  necessity  for  employing  a  "self- 
retaining  "  speculum,  even  if  that  term  were  deserved  by  the 
instrument. 

Fergusson's  speculum  is  not  difficult  to  iatroduce,  and  is  very 
handy  for  inspection  of  the  os  extermmi  and  adjacent  part  of 
the  cervix.  Straight  probes,  used  for  the  application  of  medi- 
cated preparations  to  the  cervix  and  endometrium,  can  be 
readily  employed  with  the  aid  of  this  speculum,  which  is  also 
valuable  in  emergencies,  when  the  vagina  requires  plugging 
for  hajmorrhage.  On  the  other  hand,  Fergusson's  speculum 
is  unfitted  for  cases  where  the  whole  of  the  vagina  and  the 
sides  of  the  cervix  have  to  be  explored.  The  narrow  calibre 
and  the  straight  cylindrical  walls  of  the  instrument  interfere 
with  the  handling  of  the  sound,  volsella,  or  any  other  long- 
shanked  instrument. 

This  specidum  can  be  readily  introduced  when  the  patient 
has  been  placed  on  her  left  side,  as  during  digital  exploration 
of  the  vagina.  When  cancer  of  the  cervix  is  suspected,  and 
in  some  syphilitic  cases,  the  speculum  may  precede  or  entirely 
replace  digital  research.  It  must  be  warmed,  and  greased 
externally  with  carbolized  oil  or  vaseline.  The  vulva  is  then 
parted  by  the  fingers,  and  the  speculum  is  introduced  with  the 
longer  side  of  the  bevelled  end  backwards.  It  is  slipped 
upwards  till  the  cervix  comes  into  view.  As  it  passes  upwards 
it  should  be  gently  pressed  against  the  perineum  and  posterior 
vaginal  wall,  so  as  to  avoid  damage  to  anterior  structui-es.  The 
name  of  the  maker  is  generally  stamped  on  the  outside  of  the 

*  This  silvered  glass  answers  better  than  white  porcelain  or  bright  metal, 
and  resists  the  action  of  chemicals. 
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everted  orifice  of  the  speculum,  at  a  point  in  a  line  with  the 
shorter  side  of  the  bevelled  extremity.  When  the  speculum 
is  rightly  fixed,  the  name  lies  towards  the  pubes,  not  towards 
the  thighs  or  the  anus.  By  a  little  manipulation,  only  to  be 
learnt  by  practice,  the  cervix  can  be  placed  in  a  convenient 
position  for  inspection.  The  speculum  must  never  be  screwed 
round  and  round,  especially  when  it  touches  the  cervix ;  its 
extremity  should  simply  be  worked  into  the  posterior  fornix 
of  the  vagina.  A  volsella  is  more  useful  than  a  soimd  for 
bringing  the  cervix  into  view  when  manipulations  are  in- 
sufficient. 

Fergusson's  speculum  can  also  be  passed  when  the  patient 
lies  in  the  lithotomy  position.  In  whatever  postui-e  she  has 
been  placed,  a  little  cleaning  will  be  necessary  when  the  cervix 


Fig.  15.— Si'ECULUM-FoucEi's. 


Fig.  16.— Spkl'Ulum-Foiiceps. 


has  been  brought  into  sight.  This  is  managed  by  pledgets  of 
wool  held  by  the  speculiun-forceps  (Figs.  15,  16)  and  brushed 
against  the  os.  There  is  generally  some  glairy  fluid  to  remove, 
but  often  the  secretion  is  curdy,  muco-pm-ulent,  or  sanguineous. 
To  clean  the  cervical  canal,  some  wool  may  be  neatly  m-apped 
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around  the  end  of  a  Playfair's  probe  (Fig.  17),  which  is  some- 
times roughened  at  the  point  so  as  to  hold  the  wool.*  The  end 
of  the  probe  is  passed  up  the  canal,  gently  rotated,  and  then 


Fig.  17.— Playfaie's  Pkobe. 

removed  ;  much  glairy  mucus,  at  least,  is  thus  withdrawn.  Both 
the  speculimi  forceps  and  the  probe  should  always  be  used 
before  any  caustic  or  other  medicament  is  appHed  to  the  cervix 
or  to  its  canal. 

Plugging  the  Vagina. — Fergusson's  speculum  is  certainly 
useful  for  the  apphcation  of  plugs  to  the  vagina,  especially 
when  the  sm'geon  is  suddenly  called  upon  to  check  uteriue 
hemorrhage,  and  believes  that  this  may  be  effected,  at  least 
temporarily,  if  not  permanently,  by  means  of  vaginal  plugging 
alone.  The  speculum  is  first  introduced  so  as  to  bring  the 
cervix  and  os  well  into  sight.  Probably  a  tent  will  be  requu-ed 
for  the  cervical  canal,  and  instruments  have  been  devised  for 
its  introduction  ;  but  I  am  speaking  now  of  cases  of  emergency 
where  only  the  familiar  speculum  may  be  at  hand.  A  piece  of 
lint,  folded  several  times,  with  several  inches  of  stout  paok- 
thi-ead  or  twine  attached  to  it,  is  passed  up  the  speculum  and 
well  pressed  over  the  os,  and  tucked  iuto  the  vaginal  vault 
around  the  cervix.  Pledgets  of  absorbent  wool  or  tenax  are 
now  passed  up  the  speculum  by  means  of  speculum  forceps, 
and  pressed  against  the  lint ;  the  string  is  held  gently,  and  as 
the  pledgets  are  passed  the  speculum  is  gradually  retracted, 
so  that  each  pledget  is  packed  into  the  vagina,  and  not 
left  iu  the  canal  of  the  speculum.  In  this  way  the  vagina 
may  readily  be  packed.  Too  great  traction  on  the  string 
must  be  avoided,  especially  at  first,  or  else  the  plug  of  lint 
will  be  displaced,  and  in  consequence  there  wiU  be  least 
pressure  where  theye  should  be  most.  This  precaution  being 
taken,  the  haemorrhage  will  be  checked,  and  the  plugs  will 
not  come  away  when  the  speculum  is  withdrawn.    The  lint 

*  Sonic  writers,  such  as  Galabin,  object  to  notches  and  to  bulbous  extremitie.s 
in  probes  of  this  kind.  They  prevent  the  ready  removal  of  the  wool.  Simple 
roughening  is  quite  sufficient. 
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should  loe  steeped,  if  possible,  in  glycerine  of  tannic  acid. 
The  plug  should  not  be  left  in  longer  than  twenty-four 
hours.  To  remove  it,  the  wool  is  taken  away  piece  by  pjiece 
with  the  aid  of  speculum  forceps,  the  string  being  held  flnnly. 
The  last  pledgets  will  come  away  with  the  lint  on  pulling 
gently  at  the  string,  the  vagina  being  afterwards  well  washed 
with  an  antiseptic  solution.  Sometimes  a  piece  of  rag,  and 
long  strips  of  the  same  material,  are  alone  available  for  plug- 
ging. I  have  been  speaking  of  emergencies  alone.  More 
complicated  methods  of  plugging  for  the  arrest  of  hasmor- 
rhage  are  in  vogue  amongst  specialists. 

Sims'  Speculum. — This  instrument  is  devised  so  that  the 
vagina  and  cervix  may  be  explored  by  its  aid,  assisted  by 
the  physical  conditions  of  the  semi-prone  posture  (page  57).  If 
the  principle  of  this  posture  be  understood,  there  will  be  little 
difficulty  and  great  advantage  in  the  use  of  Sims'  speculum. 


Fig.  18.— Sims'  Speculum. 


Sims'  speculum  (Fig.  18)  is  a  solid  piece  of  metal,  bent 
at  right  angles  on  itself  at  each  end.  The  bent  portions  are 
about  four  inches  long,  and  concave  on  one  side,  each  form- 
ing a  speculum  blade,  one  stouter  and  wider  than  the  other. 
A  very  large  number  of  modifications  of  this  instrmnent  have 
been  devised.  In  some  the  blades  are  bent  back,  so  as  to 
form  acute  angles  with  the  connecting  bar  or  handle.  Some- 
times, as  in  Bozeman's  modification,  this  arrangement  exists, 
and  the  entire  instrimient  is  also  made  heavier  than  in  the 
original  form.     Increased  weight  is  of  advantage  when  the 
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speculum  is  employed  to  depress  tlie  perineum  whilst  ope- 
rations ai-e  being  performed  when  the  patient  lies  in  the 
supine  position,  as  in  vesico-vaginal  fistula.  The  chief  modi- 
fications, however,  aim  at  making  Sims'  speculum  an  instru- 
ment which  can  be  used  without  the  aid  of  an  assistant,  even 
when  the  patient  is  placed  on  her  back.  This,  however,  is 
hardly  possible.  I  must  admit,  however,  the  value  of  that 
modification  of  Sims'  speculimi  which  bears  a  metal  bar  bent 
so  as  to  form  a  kind  of  loop.  The  bar  acts  Uke  a  lever,  and 
pushes  upwai-ds  the  anterior  vaginal  wall  when  its  extremity 
is  pressed  against  the  handle  by  the  thumb  of  the  same 
hand  which  holds  the  instrument.  This  variety  may  prove 
useful  when  no  assistance  is  at  hand,  and  it  is  very  suitable 
when  the  patient  is  placed  in  the  lithotomy  position.  Never- 
theless, Sims'  speculum  is  essentially  intended  for  use  in 
hospitals  and  in  places  where  skilled  assistance  is  at  hand. 

Before  Sims'  speculum  is  employed,  the  patient,  who  should 
lie  on  a  high  couch  or  operating-table  in  a  good  light,  must  be 
carefully  placed  in  the  semi-prone  position,  as  described  at 
page  57.  Unless  she  Hes  accurately  in  that  position,  the 
speculum  cannot  be  used  properly,  for  the  vaginal  walls  will 
not  faU  apart,  as  they  are  intended  to  do. 

The  semi-prone  position  being  assumed,  that  blade  of  the 
Sims'  speculum  which  is  most  adapted  to  the  dimensions  of 
the  patient's  vagina  is  introduced  after  it  has  been  warmed 
and  greased.  The  bar  between  the  blades,  and  the  blade  which 
is  not  to  be  iatroduced,  are  grasped  in  the  left  hand,  the  thumb 
pressing  firmly  against  the  bar.  The  labia  are  parted  by  the 
introduction  of  two  fingers  into  the  vagina,  which  should  dilate 
of  itself  directly  they  enter ;  if  it  does  not  dilate,  the  patient 
is  not  lying  exactly  in  the  semi-prone  position.  Then  the 
blade  is  passed  sideways  into  the  vulvar  cleft,  rotated  back- 
wards as  it  enters  the  vagina,  and  slipped  along  the  posterior 
wall  till  it  reaches  the  posterior  vaginal  fornix.  By  di-awing 
the  instrument  backwards  and  tilting  its  point  forwards,  keep- 
ing up  a  little  gentle  pressure  on  the  perineum,  the  cervix  and 
OS  will  come  in  sight.  The  cervix  may,  if  necessary,  be  cbawn 
down  with  the  volsella.  A  depressor  is  hardly  needed  when 
the  patient  is  accurately  placed.    The  uterine  sound  and  other 
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loug-handled  instruments  can  readily  be  used  while  this  spe- 
culum lies  in  the  vagina. 

For  vesico-vaginal  fistula,  trachelorraphy,  operations  for  the 
removal  of  vascular  ui-ethi-al  growths,  etc.,  this  speculum  is 
used  with  the  patient  lying  on  her  hack.  It  is  grasped  in 
the  same  manner,  and  one  hlade  is  slipped  along  the  posterior 
vaginal  Avail,  the  labia  being  parted  with  the  fingers.  The 
cervix  may  be  tilted  into  a  convenient  position  by  the  beak 
of  the  blade;  an  assistant  then  presses  the  blade  gently  but 
firmly  against  the  perineimi,  and  holds  it  in  that  position 
dm-ing  the  operation.  When  so  engaged,  the  connecting  bar 
should  be  grasped  by  one  hand,  right  or  left  as  best  suits  his 
position  in  respect  to  the  operator,  the  thumb  being  pressed  into 
the  extremity  of  the  concavity  of  the  blade  which  is  in  use. 
The  assistant's  hand  may,  however,  be  in  the  way;  if  so,  he 
must  grasp  the  lower  blade,  the  thumb  lying  in  its  concavity 
close  to  the  connecting  bar.  These  directions  will  not  be  dif- 
ficult to  understand  if  the  surgeon  takes  a  Sims'  speculum  in 
his  hand  as  he  reads  them.  "With  regard  to  the  concavity  of 
each  blade  prolonged  over  the  angle  on  to  the  connecting-bar, 
it  serves  several  purposes.  Thus,  as  just  described,  it  acts  as 
a  thxrmb-rest.  It  also  allows  depression  of  the  handle  of  any 
instrument  used  dui-ing  examination,  and  facilitates  the  escape 
of  fluids  or  coagula. 

Valvular  Specula. — Some  specula  have  a  valvular  action 
complete  in  themselves,  the  Sims  type  acting  only  as  part 
of  a  valve. 

The  valvTilar  specula  include  two  varieties.  In  the  first, 
the  instrument  consists  of  two  separate  pieces,  which  sHde 
upon  each  other  after  introduction,  and  thus  form  a  valve. 
Neugebauer's  and  Barnes'  specula  are  of  this  tyi^e.  In  the 
second,  the  instrument  is  made  in  one  piece,  consisting  of 
two  valves,  which  open  by  a  special  mechanism.  This  is  the 
case  in  Cusco's  speculum. 

Neugebauer's  Speculiim.— Tliis  instrument  (Fig.  19) 
consists  of  two  deeply-hoUowed  pieces  of  metal,  everted  at 
the  extremity  to  be  introduced  into  the  vagina,  and  fm-mshed 
with  a  short,  straight  handle.  A  graduated  set  of  blades 
must  be  kept  in  hand,  and  the  speculum  consists,  as  just 
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observed,  of  two  such  blades,  one  able  to  slide  in  the  other. 
The  broader  blade  is  warmed,  greased  on  its  convex  aspect, 
and  passed  along  the  posterior  vaginal  wall.  The  patient  may 
lie  either  on  her  side  or  on  her  back.  The  everted  extremity 
of  the  blade  must  be  made  to  push  back  the  posterior  vagiaal 
fornix,  against  which  it  rests.  Then  the  narrower  blade  is 
warmed  and  greased  in  the  same  manner,  and  slipped  along 
the  anterior  vaginal  wall,  its  edges  sliding  within  those  of 
the  other  blade.     The  extremity  is  pushed  into  the  anterior 


Fig.  19. — Neugebauek'k  Speculum. 


fornix.  By  approximating  the  handles,  the  extremities  are- 
parted,  so  that  they  press  against  the  vaginal  vault  in  opposite 
directions,  and  expose  the  cervix,  everting  its  canal  more  or 
less,  as  may  be  desired. 

Barnes'  Crescent  Speculum  (Fig.  20)  is  a  modifica- 
tion of  Neugebauer's.  "Finding,"  Dr.  Barnes  writes  in  his 
Clinical  History  of  the  Medical  and  Surgical  Diseases  of  Women,. 
"  that  when  dealing  with  stout  patients  the  handles  of  Neuge- 
bauer's instrument  were  too  short  to  be  easily  commanded,  I  have 
made  what  I  find  in  practice  a  very  convenient  modification. 

1  have  substituted  for  the  handle  another  blade.  Two  pieces 
make  a  series — three  different  sizes  of  speculum.  The  grada- 
tion is  effected  by  having  Nos.  1  and  3  in  one  piece,  and  Nos. 

2  and  4  in  the  other.    By  using  No.  1  with  No.  2  we  get  the  • 
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largest  size ;  by  using  No.  2  witb  No.  3  we  get  the  next  size ; 
by  iising  No.  3  vdth  No.  4  we  get  the  smallest  size.  The  ends 
outside  the  vagina  form  excellent  handles."  Dr.  Barnes' 
instrument  is  very  portable. 

This  form  of  speculum  is  of  high  value.  It  is  particularly 
needed  when  the  cervix  requires  special  attention.  I  have 
found  Neugebauer's  speculum  very  useful  for  the  application 
of  medicated  fluids  to  the  os  and  cervical  canal  when  the  patient 
lies  in  bed  on  the  left  side.  The  cervical  canal  is  readily 
widened  near  the  os  by  simply  approximating  the  handles. 
The  instrument  is  most  convenient  in  a  hospital  ward  or 
wherever  a  nurse  or  assistant  is  present.    The  everted  canal 


Fig.  20.— Bahnes'  Crescent  Speculum. 


of  the  blade  allows  far  freer  movements  of  any  long-handled 
instrument  than  does  Fergusson's  specuhun,  and  the  uterme 
sound  can  be  used  with  facility  without  distm-bmg  the  cervix^ 
As  to  the  argument  that  this  speculum  requires  an  assistant,  i 
have  replied  to  it  in  the  case  of  Sims'  instrument. 

Cusco's,  or  the  Bivalve  Speeulmn.-There  are  a  very 
large  number  of  varieties  of  hinged,  bivalve  specula,  and  many 
works  on  diseases  of  women,  by  standard  authors,  are  adorned 
by  a  long  series  of  woodcuts  of  ingenious  contrivances  of  this 
kind,  bearing,  of  coui^se,  the  names  of  the  inventors.  Multi- 
pHcity  of  varieties  of  an  instrument  generally  imphes  either 
defects  diSicult  to  avoid,  or  attempts  to  combine  quahtxes  which 
cannot  readily  be  combined.  The  defects,  in  the  case  of  many 
bivalve  specula,  are  a  want  of  that  self-retammg  property  which 
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has  been  claimed  for  them,  an  awkward  arrangement  of  the 
mechanism  which  Avorks  the  valves,  and  the  absence  of  some 
contrivance  to  display  a  large  surface  of  the  vaginal  wall. 
To  combine  the  best  self-retaining  contrivance  with  the  best 
mechanism  for  opening  and  closing  the  valves  and  at  the  same 
time  to  ensiu'e  a  good  view  of  the  vaginal  wall  when  the 
speculum  is  fixed,  the  instrument  remaining  workable  for  any 
person  a  little  versed  in  the  treatment  of  diseases  of  women,  is 
probably  an  impossible  task. 

Cusco's  (Fig.  21)  is  the  best  form  of  bivalve  speculum.  There 
are  several  sub-varieties.  In  the  best  type  there  are  two  blades 
of  equal  length  broad,  flattened,  and  concave  internally.  A 


Fig.  21. — Cusco's  Bivalve  Speculum. 


thumb-piece  is  attached  to  one  blade,  and  a  screw  passes  through 
the  thumb-piece,  to  be  fixed  to  a  projection  from  the  other 
blade.  The  two  blades  are  connected  by  a  hinge,  and  can  be 
parted  by  pressure  on  the  thumb-piece ;  a  metallic  button  fixes 
the  screw  at  any  desired  point,  so  as  to  regulate  the  gape  of  the 
blades.  Some  instruments  sold  imder  the  name  of  Cusco  have 
a  different  mechanism  for  working  the  blades.  Others  haye 
fenestrated  blades,  designed  to  allow  a  view  of  the  vagina,  but 
they  effect  their  pm-pose  very  imperfectly,  and  increase  the 
unfortunate  tendency  of  this  kind  of  speculum  to  hurt  the 
vaginal  walls.  Lastly,  some  "  Cusco's  "  have  blades  of  unequal 
length.  Those  who  hold  that  one  blade  should  act  as  a  mere 
repressor,  of  the  kind  often  employed  with  Sims'  insti-umeut, 
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XDref  er  tliat  one  blade  should  be  short.  Other  authorities,  such 
as  Gralabin,  contend  that  both  should  be  of  equal  length,  so  that 
the  axis  of  the  uterus  may  be  brought  as  nearly  as  possible  into 
a  line  with  that  of  the  vagina.  Altogether,  the  latter  opinion 
coincides  the  most  with  the  utility  of  the  instrument. 

When  Cusco's  speculum  is  used,  the  outer  sides  of  the  blades 
are  warmed  and  oiled,  and  the  patient  being  placed  on  her  side 
or  back,  according  to  circumstances,  the  blades  are  passed  Avith 
their  outer  sui'faces  facing  the  corresponding  labia.  When 
well  introduced  the  instrument  is  rotated  so  that  the  outer 
sui'face  of  the  blade  bearing  the  thumb-piece  lies  against  the 
anterior  vaginal  wall.    On  working  the  screw  by  pressing  the 
thumb-piece,  the  other  blade  will  depress  the  posterior  wall,  and 
the  cervix  will  appear  at  the  end  of  the  parting  blades.  When 
the  cervix  is  well  in  view,  with  the  os  forwards  towards  the 
operator,  the  screw  may  be  fixed.    In  rotating  and  in^  with- 
di-awing  the  blades  the  vagina  may  get  pinched,  especially  if 
they  are  carelessly  allowed  to  close  as  the  speculu.m  is  being 
moved.    There  is  also  some  danger  of  entangling  some  of  the 
pudendal  hairs  in  the  screw. 

Cusco's  speculum  is  an  ingenious  instrument,  very  portable 
and  easier  for  beginners  to  work  than  Sims',  but  not  nearly  so 
valuable  when  the  semi-prone  postm-e  is  understood.    It  does 
not  throw  so  good  a  light  upon  the  cervix  as  does  Fergusson's, 
but  is  more  convenient  for  the  application  of  medicated  pre- 
parations to  the  cervix  and  its  canal,  and  for  the  introduction 
of  the  sound.    It  cannot  be  well  used  without  an  assistant  to 
keep  a  finger  against  the  thumb-piece  whilst  the  sm-geon  is 
inspecting  or  operating  on  the  cervix.    It  is  ahnost  as  useless 
'  as  Fergusson's  for  inspecting  the  vagma,  and  far  inferior  to 
Sims'  for  operations  on  the  vagina  or  cervix.  ^ 
Every  sm-geon  should  possess  a  set  of  Fergusson's  and  Suns 
specula  and  should  learn  how  to  use  them  as  directed.  He 
may  dispense  with  any  bivalvular  form,  or  at  least  keep  either 
Neuo-ebauer's  or  Cusco's  instrument,  but  to  keep  both  would  be 
supe?fiuous.    Fergusson's  can  be  put  to  its  Hmited  uses  ahnost 
anywliere.    Sims'  will  be  of  great  ser^dce  in  the  operatmg- 
room,  the  consulting-room,  or  wherever  skiUed  assistance  and  a 
good  couch  are  at  hand.     A  bivalve  speculum  is  useful  for 
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applications  to  the  cervix  or  endometrium  when  the  patient  lies 
in  bed,  especially  in  a  private  house. 

Lastly,  Drs.  Hai-t  and  Barbour's  words  should  be  remembered 
by  all :  "  If  the  patient  be  placed  in  the  genupeotoral  or  semi- 
prone  posture,  the  posterior  vaginal  wall  hooked  back  with  the 
fingers,  and  the  cervix  drawn  down  vsdth  a  volsella,  a  useful 
view  can  be  obtained  without  the  aid  of  any  speculum."  This 
is  the  best  way  to  examine  the  vaginal  walls. 

The  speculum  is  not  a  dangerous  instru.ment  to  introduce  in 
suspected  pregnancy,  if  used  very  gently.  When  there  is  much 
probability  that  advanced  cancer  of  the  uterus  exists,  the  finger 
should  first  be  introduced  ;  and  if  the  vaginal  walls  or  recto- 
vaginal septum  be  involved,  it  is  best  not  to  pass  the  speculum, 
which  may  bruise  the  cancerous  tissues  and  cause  serious  hcemor- 
rhage.  At  this  stage  local  applications  will  be  almost,  if  not 
entirely,  useless. 

For  the  inspection  of  lacerations  of  the  cervix,  Sims'  in- 
strument is  alone  thoroughly  reliable,  for  the  bivalve  specula 
will  part  a  fissm^e  to  such  an  extent  as  to  efface  it,  making  it 
appear  as  a  wide  plane  surface,  and  Fergusson's  specuhun  will, 
on  the  other  hand,  press  the  sides  of  the  fissui-e  together. 

Any  speculum  should  after  use  be  well  washed  in  a  strong 
solution  of  Condy's  fluid,  or  in  a  1-in-lO  solution  of  sulphurous 
acid  or  a  l-in-40  solution  of  phenol. 


Before  speaking  of  the  soimd,  I  will  describe  the  different 
methods  of  exploring  the  pelvic  organs  through  the  rectimi  and 
bladder.  These  methods  are,  to  a  certain  extent,  homologous 
to  simple  and  bimanual  exploration  through  the  vagina. 

Rectal  Examination.— This  method  of  examination  must 
be  conducted  properly  and  on  special  principles,  like  any  other 
method.  It  does  not  signify  a  perfunctory  search  with  one 
finger  of  either  hand  introduced  anyhow  into  the  rectiun. 
When  carried  out  on  scientific  principles,  it  may  prove  an  im- 
portant guide  to  ascertain  the  condition  of  the  internal  organs. 
The  surgeon  must  not  forget  that  many  patients  object  strongly 
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to  this  form  of  examination.  Vaginal  exploration  is  pro- 
bably expected  beforehand,  so  that  the  patient  is  prepared  for 
it,  but  the  introduction  of  the  finger  into  the  rectum,  if  unex- 
pected, may  cause  great  alarm.  The  dilatation  of  the  sphincter, 
however  gently  performed,  generally  produces  pain — severe  if  a 
fissui-e  exist,  as  is  not  rare  in  women.  The  patient  is  also  apt 
to  think  that  the  sm-geon  is  making  a  mistake  in  exploring 
the  reetimi.  Hence  a  little  explanation  on  his  part  is  advisable, 
for,  as  I  have  ali-eady  observed,  loss  of  confidence  is  a  great 
bar  to  a  free  examination  of  the  pelvic  organs,  unobstracted 
by  muscular  contractions  or  by  the  patient's  own  restlessness. 
Above  all,  the  sm-geon  must  never  introduce  the  finger,  after 
employing  it  in  this  way,  into  the  vagina  without  first  wash- 
ing it. 

Introduction  of  the  Entire  Hand  into  the  Rectum. 

— This  process,  introduced  by  Simon,  is  difficult  and  danger- 
ous. It  is  wrong  to  speak  triumphantly  about  being  able 
to  reach  the  Iddney,  without  noting  that  the  peritoneum  is 
frequently  torn  in  the  attempt,  and  that  the  sphincter  may  be 
irremediably  damaged.  Dr.  Thorburn  has  rightly  observed 
that  Ave  must  not  let  enthusiasm  for  diagnosis  endanger  a 
patient ;  and  Dr.  Gaillard  Thomas  maintains  that,  "  except 
in  a  very  few  rare  cases,  it  should  be  expunged  from  the  list 
of  exploratory  measm-es  in  gyniBCology."  Even  the  above 
qualification  may  be  rejected. 

Simple  Rectal  Examination  is  often  required  as  a  sub- 
stitute for  vaginal  exploration  in  virgins,  and  for  bimanual  ex- 
ploration in  bad  cases  of  pelvic  inflammation.  It  is  also  neces- 
sary in  thorough  exploration  of  the  appendages ;  in  which  case 
the  patient  should  be  put  under  the  influence  of  an  anoesthetic. 
Before  rectal  examination  the  sm-geon  should  rub  soap  well 
under  the  nail  of  the  right  foreflnger  and  over  its  root.  The 
patient  can  be  most  conveniently  examined  if  placed  on  her 
back.  The  lateral  position  is  inconvenient,  especially  if  the  right 
forefinger  be  used,  as  it  obliges  the  sui-geon  to  stand  in  awk- 
ward positions  ;  nor  is  the  necessary  pronation  and  supmation 
of  the  engaged  hand  easy  under  these  circumstances.  When 
the  patient  is  in  the  supine  position  the  wi-ist  can  be  moved 
with  ease  and  freedom. 
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The  finger  first  overcomes  the  sphincter  ani  externus,  and 
then  it  passes  forwards.  It  enters  the  dilated  lower  thii-d  of 
the  rectum,  general]}^  meeting  scybala.  Internal  hsemorrhoids 
OT  some  other  local  disease  may  also  be  detected.  On  feeling 
thi-ongh  the  anterior  part  of  the  rectal  wall,  the  cervix  is  to  he 
distinguished.  The  whole  of  that  part  of  the  uterus  can  be 
felt, — not  only  the  vaginal  portion,  as  in  digital  exj)lGration  of 
the  vagina.  Hence  the  cervix  feels  much  larger  in  rectal  exa- 
mination, and  it  must  not  be  taken  for  the  body  of  the  uterus, 
or  for  a  morbid  growth.  When  the  uterus  is  retroflexed,  the 
fimdus  can  be  felt  thi'ough  the  rectum,  above  the  cervix.  Hart 
and  Barbour  have  shovm  that  a  uterus  antefiexed,  but  drawn 
backwards  by  cellulitis  of  the  utero-sacral  ligaments,  simulates 
reti-oflexion  when  the  vagina  is  explored,  whilst  on  rectal  exa- 
mination the  finger  can  detect  the  fundus  going  forward  above 
the  cervix. 

Thus  the  chief  advantage  of  rectal  examination  is  the  facility 
with  which  the  finger  can  be  slipped  along  the  back  of  the 
entire  cervix  and  the  body  of  the  uterus,  an  impossibility  in 
vaginal  exploration,  as  the  finger  is  arrested  in  the  posterior 
fornix.  When  the  uterus  lies  high,  it  may  be  pulled  down  by 
means  of  a  volseUa.  Eectal  examination  is  also  of  great  value 
when  there  is  a  uterine  tumour  in  the  vagina,  of  uncertain 
nature,  too  bulky  to  allow  a  proper  exploration  of  the  cervix 
through  the  vagina.  This  can  readily  be  done  through  the 
rectiun,  and  in  this  manner  a  fibroid  polypus  may  be  distin- 
guished from  an  inverted  uterus — a  diagnosis  often  particularly 
important  when  a  large  polypus  is  in  process  of  extraction 
piecemeal  through  the  vagina,  and  the  operator  knows  that  he 
has  been  keeping  up  prolonged  traction  on  the  uterus. 

The  appendages  can  also  be  explored  in  this  manner. 
Indeed,  it  is  only  through  the  rectum  that  the  back  of  the 
broad  ligaments  can  be  explored.  This  exploration  is  absolutely 
necessary  in  cases  of  cancer  of  the  uterus,  as  the  surgeon  is 
bound  to  ascertain  whether  the  disease  has  extended  to  the 
appendages.  It  is  also  required  in  cases  of  extra-uterine 
pregnancy,  htematocele,  and  pelvic  inflammation. 

Recto-abdominal  Examination. — Bimanual  examination 
may  be  conducted  with  one  finger  in  the  rectum  and  the  opposite 
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hand  on  the  abdomen,  as  in  the  more  Usual  method,  but  the 
cervix  cannot  be  so  well  steadied  as  when  the  finger  is  in  the 
vagina.  When,  however,  rectal  examination  is  made  as  above 
directed,  it  is  always  advisable  to  conclude  by  making  the 
patient  lie  on  her  back  and  pressing  with  the  disengaged  hand 
on  the  hypogastrium, — that  is,  by  making  the  exploration 
bimanual.  This  recto-abdominal  examination,  as  it  has  been 
termed,  is  often  useful  in  the  case  of  vii-gins.  It  is  still  more 
valuable  in  cases  of  atresia  vaginae,  with  or  without  retention 
of  menses,  and  in  other  malformations  of  the  genitals,  as,  for 
instance,  when  absence  of  the  uterus  is  suspected. 

Recto-vaginal  Examination. — Dr.  Tilt's  double  touch, 
or  toucher,  by  introduction  of  the  thumb  into  the  vagina  and 
the  forefinger  into  the  rectum,  is  chiefly  useful  when  the 
recto-vaginal  septum  requires  special  examination,  or  when  the 
sui'geon  meets  with  some  apparent  discrepancies  as  the  result 
of  separate  exploration  through  the  vagina  and  through  the 
rectum.  Some  authorities  prefer  to  use  the  two  forefingers  for 
this  purpose. 

Abdoiiiino-redo-raginal  ExaminaUon,  as  recommended  by 
Hart  and  Barbour,  is  performed  in  precisely  the  same  manner 
as  the  ordinary  bimanual  examination  described  at  page  53, 
excepting  that  the  right  forefinger  is  passed  into  the  vagina 
and  pressed  against  the  os,  and  the  right  middle  finger  is 
introduced  into  the  rectum.  This  method  may  prove  valuable 
in  the  exploration  of  cases  of  suspected  tubal  disease. 

Vesico-rectal  Examination. — Dilatation  of  the  m-ethra 
for  the  purpose  of  introducing  a  finger  is  only  justifiable  in  some 
cases  of  suspected  disease  in  the  bladder  itself.  To  adopt  this 
method  for  the  exploration  of  the  uterus  and  its  appendages 
is  to  sacrifice  the  patient  to  diagnosis ;  in  fact,  it  is  open  to  the 
same  objection  which  applies  to  Simon's  manual  exploration  of 
the  rectum. 

In  cases  of  atresia  vaginte  and  suspected  absence  or  mal- 
formation of  the  uterus,  a  catheter  or  sound  maybe  passed 
into  the  bladder  and  held  firm  whilst  the  rectum  is  explored 
with  the  finger.  The  catheter  is  pressed  gently  backwards,  and 
then  the  finger  can  detect  the  presence  or  absence  of  the  uterus 
between  itself  and  the  catheter.    Even  when  the  vagma  exists, 
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it  is  better  to  explore  from  the  rectum,  as  tlie  site  of  the  "body 
of  the  uterus  is  most  easily  reached  in  that  way.  Vesico-rectal 
examination  is  sometimes  of  use  in  very  fat  patients  where  the 
body  of  the  uterus  cannot  be  readily  explored  by  the  ordinary 
bimanual  method. 

The  Sound. — This  is  an  indispensable  instrimient,  which, 
however,  must  be  employed  with  caution,  and  the  surgeon 
must  never  forget  that  its  passage  is  a  minor  sm-gical  operation. 
Authorities  are  much  divided  about  the  best  form  of  sound.  It 
must  not  be  too  long,  nor  deeply  notched  ;  sounds  made  to  fold 
in  two  by  means  of  a  hinge  are  objectionable,  as  are  sounds 
made  to  serve  other  purposes  besides  that  for  which  the  instru- 
ment in  question  is  designed. 

The  most  useful  form  of  sound  for  surgical  purposes  is  about 
nine  and  a  half  inches  in  length  (Fig.  22).    It  should  be  made 

Fig.  22. — Uterine  Sound. 

of  silver  or  plated  copper,  and  must  be  thoroughly  flexible,  yet 
not  too  soft.  The  handle  should  be  about  an  inch  and  a  half 
long,  and  about  half  an  inch  broad  at  its  lower  or  wider  por- 
tion. When  the  handle  is  too  small,  it  is  not  so  convenient  for 
the  fingers,  imless  the  surgeon  be  very  experienced  in  the  use 
of  the  sound.  The  front  of  the  handle  should  be  well  rough- 
ened, and  its  back  need  not  be  covered  with  a  layer  of  wood. 
An  entirely  metallic  instrument  is  the  easiest  to  clean 
thoroughly  without  damage  to  itself. 

The  shank  should  be  about  six  inches  in  length,  and  equal  in 
calibre  to  a  No.  6  English  catheter.  At  its  upper  limit  it  forms 
an  obtuse  angle  with  what  may  be  termed  the  uterine  portion  of 
the  instrument.  This  portion  must  be  two  and  a  half  inches 
long  and  slightly  curved.  Close  to  its  extremity  its  calibre 
must  be  narrowed  so  that  the  end  of  the  sotmd  forms  a  bulb, 
of  the  calibre  of  the  greater  part  of  the  uterine  portion. 
There  should  be  a  small  notch  at  the  angle  formed  by  this 
portion  and  the  shank. 
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The  Use  of  the  Sound. — The  manner  of  passing  the  sound 
is  only  to  be  properly  acquii-ed  by  practice,  after  watching 
how  that  instrument  is  employed  by  those  who  are  experienced 
in  its  use.  There  is  little  difficulty,  in  these  days,  in  gaining 
the  requisite  instruction. 

The  instrument  may  be  passed  whilst  the  patient  is  lying 
on  her  back,  but  it  is  far  better  to  introduce  it  as  she  lies  on 
her  left  side,  with  her  knees  drawn  up  and  her  head  and 
shoulders  bent  down,  as  in  ordinary  digital  exploration  of  the 
vagina.  There  is  no  objection  to  changing  the  patient's  posi- 
tion while  the  sound  is  lying  in  the  uterus ;  indeed,  this  is 
generally  necessary  in  the  com-se  of  diagnosis,  but  the  handle 
of  the  instrument  must  be  guarded  as  the  patient  moves,  else 
it  may  slip  out,  or  catch  in  the  clothing,  so  as  to  get  pushed 
upwards  with  some  violence. 

The  right  forefinger  is  placed  against  the  anterior  Hp  of  the 
OS  externum.  The  handle  of  the  sound  is  taken  between  the 
left  finger  and  thumb,  the  point  having  been  warmed,  and 
greased  with  oil  or  vaseline.  The  point  is  then  guided  along 
the  right  forefinger  to  the  os  ;  this  can  best  be  done  with  the 
convexity  of  the  curved  extremity  of  the  sound  forwards.  The 
point  is  now  introduced  into  the  os — an  easy  manoeuvre  imless 
that  orifice  is  extremely  narrow.  When  it  is  lacerated  there 
will  be  some  ditficulty  in  getting  the  point  of  the  sound  into 
the  cervical  canal.  Should  the  fundus  be  evidently  retroflexed, 
the  handle  of  the  sound  must  be  swung  towards  the  pubes ;  then 
with  a  little  gentle  pressure  the  point  will  sHde  into  the  uterine 
cavity.  If  there  be  no  retroflexion,  the  point  of  the  sound  is 
pressed  upwards  till  it  comes  to  a  check,  in  the  cervical  canal, 
generally  at  the  os  internum.  Then  the  handle  is- swung  fi-om 
behind  forwards,  describing  a  semicircle  in  the  direction  of  the 
right  or  u.ppermost  side  of  the  patient.  The  concavity  of  the 
curved  end  of  the  sound  wiU  now  lie  forwards,  and  with  gentle 
pressiu-e  the  point  will  slip  into  the  uterine  cavity. 

When  there  is  evidence  of  extreme  retroflexion,  the  point  of 
the  sound  should  be  bent,  so  as  to  make  its  curve  stronger  than 
usual.  When  the  fundus  is  much  anteflexed  or  pushed  down 
by  a  tumom-,  the  sound  should  be  bent  in  the  same  manner,  and 
introduced  into  the  os  with  the  concavity  of  the  cui-ve  forwards. 
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In  this  ease,  it  is  best  to  liold  the  souud  iu  the  right  hand; 
the  patient  must  then  lie  almost  horizontally. 

Two  precautions  must  be  observed  diu-ing  the  act  of  intro- 
ducing the  soimd.  The  cervix  must  never  be  pressed  f  orciblj^  by 
the  right  forefinger  in  the  dii-ection  of  the  point  of  the  sound ;  • 
the  finger  is  simply  a  guide  to  the  os.  The  sound  must  be  swung 
roimd,  when  necessary,  in  the  manner  just  described,  and  never 
ttnrh'd  roimd — that  is,  rotated  on  its  long  axis.  This  rule  must 
also  be  obsei-ved  in  reducing  a  retroflexion  after  introduction  of 
the  sound.  Twirling  the  handle  may  succeed  in  forcing  the 
sound  into  the  aterine  cavity,  but  it  is  liable  to  cause  the  point 
to  scratch  the  endometrium,  and  is  otherwise  objectionable. 

Two  conditions  are  especially  to  be  sought  by  the  aid  of  the 
sound  :  these  are,  the  length  of  the  uterine  cavity,  and  the 
mobility  of  the  uterus  in  relation  to  a  suspected  tumour. 

Length  of  the  Uterine  Cavity. — The  sui-geon  can  always  detect 
an  elongation  of  that  cavity  by  the  manner  in  which  the  sound 
can  be  passed  far  upwards,  but  he  must  be  precise  and  never 
neglect  the  ride  of  taking  the  measurement.  This  is  done  by 
pressing  the  right  forefinger  against  the  sound  at  the  point 
where  that  instrument  enters  the  os  externum.  Then  the  sound 
is  removed,  the  finger  being  kept  against  the  point  just  men- 
tioned. The  distance  from  the  finger  to  the  point  of  the  sound 
will  represent  the  length  of  the  cavity  of  the  uterus  and  the 
cervical  canal.  This  manoeuvre  must  be  observed,  as  routine 
practice,  at  the  end  of  every  examination  with  the  sound,  and 
the  measurements  accurately  recorded.  The  direction  of  the 
cavity  must  be  noted.  Subinvolution  and  various  forms  of 
fibroid  disease  of  the  uterus  are  especially  denoted  by  increased 
length  of  the  uterine  cavity. 

The  sound  may  perforate  the  uterine  walls,  or  may  pass 
along  a  patent  Fallopian  tube.  Strange  to  say,  accidents  of 
this  kind  do  not  seem  to  cause  grave  symptoms.  I  have 
spoken  of  patent  Fallopian  tube  at  page  24. 

Mohility  of  the  Uterus  in  relation  to  a  Suspected  Tumour. — 
The  surgeon  should  prefer  bimanual  palpation  for  the  piu-- 
pose  of  ascertaining  whether  the  uterus  be  movable  or  fixed. 
There  will  then  be  less  risk  of  injury  than  when  the  sound,  a 
powerful  lever,  is  employed.    On  the  other  hand,  the  sound  is 
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absolutely  necessary  when  a  tumour  exists,  and  the  surgeon 
wishes  to  ascertain  whether  it  moves  with  or  is  free  from  the 
uterus.  The  sound  being  introduced  into  the  uteinis,  the 
sui'geon  lays  his  hand  on  the  abdomen  and  moves  the  tumour  in 
all  possible  directions  ;  then  he  has  the  opportunity  of  finding 
out  if  the  uterus  move  as  well.  The  sound  may  also  be  verj^ 
gently  rotated,  laterally  and  backwards  and  forwards,  so  that 
the  amount  of  independent  mobility  of  the  uterus  can  be  de- 
tected. It  is  self-evident  that,  in  cases  of  abdomino-pelvic 
ttimour,  bimanual  palpation  can  but  imperfectly  be  carried  out. 

The  relations  of  polypi,  and  the  diagnosis  between  pedim- 
culated  polypus  and  inverted  uterus,  require  the  aid  of  the 
sound  for  their  accurate  determination. 

Frecautiom  in  using  the  Sound. — I  have  akeady  noted  the 
■danger  of  testing  the  amount  of  mobility  of  the  uterus.  Should 
there  be  evidence,  tkrough  symptoms  and  digital  or  bimanual 
examination,  of  either  pelvic  cellulitis  or  perimetritis,  the  ia- 
strument  should  not  be  used,  or  at  the  most  only  passed  in  for 
measurement  of  the  uterine  cavity.  When  the  sound  is  firmed, 
it  must  not  be  rotated  on  its  long  axis— that  is,  simply  twisted 
round  like  a  screw ;  the  handle  must  be  rotated  from  before 
backwards,  or  in  the  opposite  direction,  sweeping  round  by 
the  right  thigh  when  the  patient  is  lying  on  her  left  side.  The 
point  of  the  sound  must  be  slipped  gently  along  the  uterine 
cavity,  as  a  wound  of  the  endometrium  may  cause  serious 
pelvic  inflammation. 

To  avoid  the  risk  of  abortion,  the  patient  must  be  asked,  before 
the  sound  is  introduced,  the  date  of  her  last  period,  and  the 
uterus  must  also  be  carefully  explored.  The  sm-geon  must 
never  forget  that  a  single  patient  may  make  mendacious  state- 
ments about  her  periods,  and  that  married  women  often  make 
mistakes  about  their  condition  in  the  early  stages  of  pregnancy. 

The  Volsella*  in  Diagnosis— The  speculmn  enables  us 
to  see  the  vagina  and  the  cervix.  The  different  methods  of 
exploring  by  means  of  the  hands  and  fingers  afford  e\ddence 
of  the  condition  of  the  uterus  and  its  appendages,  as  far  as 

•  Vulsellum  is  not  classical.   In  Dr.  Smith's  Dictionary  I  fin.l  "Volsella,  xf. 

 as  a  surgical  instrument, /oregw,  Cels.  7,  12,  1";  and  under  Vulsella, 

"  vide  Volsella. "    Strictly  speaking,  "  volsella  forceps  "  is  a  pleonasm. 
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the  sense  of  touch  will  allow.  The  volsella  is  a  great  aid  to 
diagnosis.  The  uterus  is  very  movable  and  can  readily  be 
di-awn  downwards.  When  drawn  downwards,  the  cervix  is 
brought  close  to  the  vulva,  and  may  then  be  examined  more 
satisfactorily,  at  least  as  regards  certain  conditions,  than 
thi'ough  a  speculimi.  Again,  when  drawn  downwards,  the 
fimdus  hes  lower  than  usual  in  the  pelvis,  and  thus  becomes 
easier  to  explore  by  rectal  examination  (page  71).  Hence,  the 
volsella  is,  by  itself,  an  important  aid  to  diagnosis,  and  is  likewise 
serviceable  when  employed  in  conjunction  with  other  methods. 

The  volsella  is  used  because  it  can  draw  down  the  uterus 
when  made  to  grasp  the  cervix,  and  can  do  so  without  inflicting 
pain,  owing  to  the  relative  insensibility  of  the  tissues  of  the 
cervix.  The  teeth  must  grasp  the  vaginal  aspect  of  the  cervix, 
and  must  hold  it  well,  else  they  will  tear  away  when  the 
sm-geon  tries  to  draw  down  the  uterus. 

Many  varieties  of  volsella  have  been  devised.  A  strong 
instrument  is  needed  for  the  present  purpose,  and  it  must  be 
long  in  the  shanks  or  handle.  The  ovariotomy  volsella, 
described  further  on,  is  too  weak  for  drawing  down  the  cervix ; 
on  the  other  hand,  the  massive  instruments  designed  to  grasp 
uterine  fibroids  during  enucleation  are  equally  unsuited  for 
pm'ely  diagnostic  purposes. 

The  volseUa  should  not  be  used  before  a  careful  study  of  the 
history  of  the  case,  followed  by  digital  exploration  of  the  vagina 
and  cervix,  for  serious  injuiies  may  be  inflicted  by  attempting 
to  di-aw  down  a  uterus  when  it  is  fixed  by  pelvic  inflammatory 
products,  or  when  cancer  of  the  cervix  exists.  If  employed  for 
the  diagnosis  of  displacements,  the  sui-geon  must  remember  that 
it  is  in  itself  a  displacing  agent. 

On  the  other  hand,  the  volsella  is  very  valuable  in  exploring 
a  laceration  of  the  cervix.  The  specidum  is  apt  to  give  rise 
to  fallacies  -nith  regard  to  the  extent  of  this  kind  of  injury, 
as  already  explained.  The  volsella  affords  much  assistance 
in  the  diagnosis  of  the  relations  of  an  abdominal  tumom-  to 
the  uterus. 

Diagno.sis  by  aid  of  the  volsella  is  no  mere  refinement  of 
specialism.  The  surgeon  must  learn  how  to  use  the  volseUa 
as  a  diagnostic  instrument.     If  he  fail  to  bear  this  in  mind, 
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he  will  probably  fail  in  attempting  its  application  to  other 
purposes.  Thus  the  volsella  is  indispensable  in  the  operation 
of  removing  the  cancerous  uterus  through  the  vagina.  In  the 
course  of  that  operation,  much  will  depend  upon  the  dexterity 
with  which  the  volsella  is  handled,  and  such  dexterity  must  be 
learnt  beforehand. 

How  to  use  the  Volsella  in  Diagnosis. — A  volsella 
like  that  represented  in  Fig.  23  will  be  found  convenient  for 
use  in  diagnosis.  It  bears  long  strong  teeth  which  grasp  well. 
Small  fine  teeth  are  not  so  readily  cleansed  after  operation.  It 
is  self-evident  that  any  instrument  which  inflicts  punctured 
wounds  must  be  kept  scrupulously  clean.  When  the  surgeon 
desii-es  to  ascertain  the  conditions  and  connections  of  the  uterus, 
and  not  merely  to  explore  the  cervix,  the  patient  is  placed  on 
her  left  side,  and  the  ordinary  digital  exploration  is  made. 


Fig.  23. — Volsella. 


The  anterior  hp  of  the  cervix  is  touched  and  steadied  by  the 
right  forefinger  ;  it  is  best  to  keep  the  middle  finger  also  in 
the  vagina,  touching  the  os.  Gruided  by  one  or  both  fingers, 
the  volseUa,  held  in  the  left  hand,  is  passed  up  to  the  anterior 
lip  and  made  to  grasp  it  antero-posteriorly.  The  tissues  must  be 
grasped  higher  up  in  front — that  is,  on  the  vaginal  aspect — than 
behind,  towards  the  cervical  canal,  else  pain  wiU  be  inflicted  on 
the  patient.  The  volsella  is  now  drawn  down,  pulling  the 
uterus  with  it. 

Should  the  examination  be  made  to  ascertain  the  connections 
of  an  abdominal  tumour,  the  right  hand  is  placed  on  the  abdo- 
men over  the  tumour.  The  surgeon  then  attempts  to  di-aw 
down  the  uterus  by  means  of  the  volseUa.  He  will  find  that 
the  tumour  moves  as  the  uterus  is  drawn  down,  or  else  remains 
fixed  whilst  the  uterus  resists  traction,  or  perhaps  remains  fixed 
whilst  the  uterus  descends  freely  dming  moderate  traction. 
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When  the  siu-geon  wishes  to  explore  the  uterus  and  appendages, 
he  keeps  up  traction  with  the  volsella  held  in  the  right  hand, 
and  passes  the  left  forefinger  up  the  rectum.  The  fundus  may 
he  felt  in  that  manner,  the  cervix  being  drawn  a  little  forwards 
as  well  as  downwards.  As  the  cervix  descends,  the  surgeon, 
examining  through  the  rectum,  must  avoid  taking  the  supra- 
vaginal portion  for  a  tumour  or  a  "little  cellulitis." 

For  exploring  a  suspected  fissure  of  the  os,  the  volsella  is 
absolutely  required,  but  a  Sims'  speculum  should  he  used, 
the  patient  being  placed  in  the  semi-prone  position.  In  that 
position,  it  is  true,  the  cervix  can  be  explored,  without  the 
aid  of  the  speculum,  by  drawing  it  down  with  the  volsella  and 
hooking  back  the  posterior  wall  with  the  left  forefinger.  The 
OS  can  then  be  brought  close  to  the  vulva.  This  simpler 
method,  however,  is  good  for  gaining  a  general  view  of  the 
cervix,  but  it  is  hardly  sufficient  for  exploring  a  fissure. 

Tents. — A  tent  is  a  rod  or  cone  made  of  some  material 
which  swells  imder  the  influence  of  moisture.  "When  intro- 
duced into  the  cervix  uteri,  the  tent  slowly  expands  the  cer- 
vical canal.  In'  this  manner  the  uterine  cavity  becomes 
accessible  to  the  finger  for  diagnostic  pui'poses. 

The  use  of  the  tent  involves  evident  risks,  so  that  it  should 
never  be  employed  without  extreme  caution.  The  surgeon 
must  not  attempt  to  dilate  a  stenosed  cervix  or  to  straighten 
a  flexion  by  means  of  tents,  nor  to  introduce  a  tent  where 
there  are  evidences  of  pelvic  inflammation.  The  chief  use  of 
the  tent  is  in  the  management  of  some  of  the  after-conse- 
quences of  abortion,  or  of  the  retention,  after  natural  labour, 
of  products  of  conception.  The  tent  is  largely  employed 
by  some  specialists  for  facihtating  the  application  of  local 
remedies  to  the  endometrium,  or  for  allowing  of  the  scraping 
of  diseased  endometrium  by  the  curette.  In  more  essentially 
surgical  cases  it  is  rarely  required,  but  it  may  aid  the  surgeon 
in  exploring  polypi  and  other  intra-uterine  tumom-s. 

Tents  are  made  of  sponge,  of  a  seaweed  known  as  tangle 
(Laminaria),  and  of  a  wood  which  expands  under  the  influence 
of  moisture,  called  tupelo  (N't/ssci).  Sponge  tents  are  probably 
the  best  for  general  use.  Tupelo  tents  are  serviceable  when 
the  08  externum  is  very  narrow.   A  tent  must  always  be  fur- 
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uished  with  a  loop  of  tape  or  string  to  allow  of  its  withdrawal, 
and  the  sm-geon  should  make  sui-e  that  the  loop  is  strong. 

Introduction  of  a  Tent. — This  must  never  be  done  in  a  con- 
sulting or  out-patient  room,  but  always  in  a  hospital  ward 
or  in  a  private  patient's  bedroom.  The  patient  must  be  kept 
in  bed  whilst  the  tent  is  in  the  cervix,  and  for  some  time 
after  its  extraction.  The  tent  must  not  be  introduced  during 
a  monthly  period.  Before  introduction,  the  vagina  must  be 
purified  by  a  weak  carbohc  solution. 

The  tent  is  fixed  on  a  special  introducer  which  resembles 
a  sound,  and  when  lodged  in  the  cervix  it  is  detached  from 
the  introducer,  which  is  then  withdi-awn.  Many  ingenious 
contrivances  have  been  devised  for  the  mechanical  detachment 
of  the  tent.  In  Barnes'  instrument  a  wire  runs  in  a  sheath ; 
the  tent  is  fixed  on  the  point  of  the  wii-e,  introduced  into 
the  cervix,  and  then,  by  pulling  the  handle  and  keeping  a 
finger  pressed  on  the  lower  part  of  the  sheath,  the  we  is 


Fig.  24.— Tent  Introducek  or  Text  Cauuiei!. 

retracted  so  that  the  tent  is  disengaged  from  the  latter,  the 
upper  end  of  the  sheath  steadying  it  as  the  wire  slips  back. 
In  a  simpler  introducer  (Fig.  24)  the  tent  is  held  in  place 
by  the   forefinger   as  the  instrument  is  being  withdrawn. 
Some  specialists  dispense  with  any  special  apparatus,  and  m- 
troduce  the  tent  by  placing  the  patient  in  the  semi-prone  posi- 
tion, drawing  down  the  cervix  with  a  volseUa  (see  pages  69,  78), 
and'  slipping  in  the  tent,  which  is  held  with  forceps ;  as  the 
cervix  has  been  drawn  down  close  to  the  vulva,  the  sm-geon 
can  make  sure  that  the  forceps  does  not  displace  the  tent  as 
its  blades  are  being  disengaged,  and,  indeed,  the  tent  can  be 
kept  in  place  by  the  forefinger  if  the  volsella  be  held  by  an 
assistant.   The  objection  to  special  introducers  is  the  difficulty 
of  insming  their  cleanliness.     The  inexperienced,  however, 
wiU  find  that  the  introduction  of  a  tent  by  aid  of  the  semi- 
prone  postm-e  and  the  volseUa  is  not  an  easy  task.    I  beheve, 
however,  that  it  is  the  best  method. 
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Dial  iif vet  ion  of  Tritts. — Many  samples  of  tents  may  be  badly 
made,  or  iusufficientl}'  impregnated  mtli  antiseptic  media. 
The  sm-face  of  a  tent  may  be  fissured,  so  that  septic  dust  or 
vaginal  mucus  may  lie  outside  the  substance  of  the  tent,  and 
be  introduced  into  the  cervical  tissues  lacerated  dm-ing  the 
process  of  dilatation.  To  remedy  the  pushing  forward  of  vaginal 
secretions,  the  vagina  must  be  syringed  out  before  the  tent  is 
introduced,  and  the  cervix  must  also  be  cleaned  by  wool 
fastened  on  to  a  Playfair's  probe  and  soaked  in  a  weak  car- 
boUc  solution. 

To  ensure  pm-ity  of  the  tent  itself,  Dr.  Dirner,  of  Buda- 
Pesth,  keeps  laminaria  tents  immersed  in  a  1  per  cent, 
solution  of  corrosive  sublimate  in  absolute  alcohol.  Provided 
the  alcohol  be  absolute,  the  expansive  property  of  the  tent 
is  not  impaired.  The  tent  is  taken  straight  out  of  the  solu- 
tion and  introduced  into  the  cervix  after  the  latter  and  the 
vagina  have  been  cleansed.  In  the  case  of  a  hollow  tent, 
should  any  crystals  of  sublimate  lie  in  its  canal,  they  must 
be  washed  away  by  immersion  in  fresh  water. 

Removal  of  the  Tent. — The  tent  should  be  withdrawn  in  about, 
twelve  hours,  then  the  vagina  must  be  freely  washed  out  with 
a  weak  carboHzed  or  other  antiseptic  solution.  If  the  cervix 
be  not  sufficiently  dilated  for  the  desired  object,  another  tent 
wiU  be  needed.  There  is  always  more  risk  attendant  on  the 
introduction  of  a  second  or  third  tent,  as  the  structures  have 
ah-eady  been  injured. 

Rapid  dilators  of  the  cervix  should  never  be  used  except 
by  those  who  have  had  the  opportunity  of  seeing  them  em- 
ployed by  experienced  specialists,  and  noting  the  results  of 
their  employment. 
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CHAPTEE  III. 

INSTRUMENTS  AND  APPLIANCES. 


Objects  of  this  Chapter.— The  sm-geon  must  not  only 
xemember  wliat  instruments  he  may  need  for  operative  pur- 
poses, but  he  must  acquire  an  intelligent  knowledge  of  the 
precise  use  and  mechanism  of  every  knife,  forceps,  or  other 
appliance  wHch  he  may  be  caUed  upon  to  handle.  The 
technical  tei-ms  appHed  to  the  different  parts  of  an  mstru- 
ment  should  not  be  overlooked.     Since  there  is  so  much  to 
be  said  about  instruments,  many  wiU  be  described  m  tHs 
chapter,  and  cHefly  such  as  are  needed  in  ovariotomy,  hys- 
terectomy, and  to  a  less   extent  in  other  abdominal  sec- 
tions    The  description  of  the  steps  of  these  operations  must 
in  any  case  be  lengthy.    It  will  therefore  prove  highly  con- 
venient to  describe  the  instruments  fost,  so  as  to  avoid  re- 
peated digressions,  wHch  would  greatly  extend  the  chapters 
■  on  Ovariotomy  and  Hysterectomy,  and  eompbcate  essential 
details  of  another  kind.  . 

In  the  co\irse  of  operations  of  a  different  class,  especiaUy 
plastic  procedures,  certain  instruments  are  required  which  are 
more  essentiaUy  special  and  Hmited  in  utiHty.  As  the  de- 
scriptions of  such  operations  are,  as  a  rule,  relatively  brief, 
these  instruments  wHl  be  described  together  witli  the  sm-gieal 
proceedings  in  the  course  of  which  they  are  employed. 

Practical  Importance  of  Uniformity  m  Nomen- 
clature —I  am  aware  that  many  standard  Enghsh  authori- 
ties trouble  very  Uttle  about  the  names  of  instruments. 
Pergusson,  in  his  admii-able  System  of  Practical  Surgcnj, 
often  speaks  of  "  an  instrument  such  as  here  represented,  or 
such  an  instrument  as  tHs."    I  have  reason  to  beheve  that 
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this  practice  is  to  be  regretted.  In  tlie  coiintry  or  in  the 
colonies  it  is  highly  important  for  the  surgeon  to  know  the  name 
of  an  instrament  which  he  desires  to  order  from  a  dealer  in 
this  or  any  other  country.  Besides,  it  is  very  objectionable 
to  have  to  ask  assistants  during  an  operation  for  the  "  what 
you  may  call  it,"  or  for  the  "bull-dog  forceps,"  the  latter 
teiTU  being  understood  by  some  to  imply  the  full-sized 
"  Liston's  artery  forceps,"  and  by  others  to  signify  Dieffen- 
bach's  stout,  dwarf  "  cross-action  artery-forceps."  The  indif- 
ference to  nomenclature  displayed,  as  above  noted,  by  some 
hospital  surgeons  is  the  cause  of  the  multiplicity  of  names 
amongst  dealers.  Whilst  upholding  an  intelligible  nomen- 
clature for  practical  purposes,  I  think  that  terms  like 
"  Brown's  modification  of  Jones'  pessary  with  Robinson's 
patent  stem  "  deserve  nothing  but  suppression. 

Trays  for  Instruments. — The  instruments  employed  in 
ovariotomy  should  always  be  kept  immersed  in  fluid  during  the 
course  of  the  operation.  If  the  operator  be  in  favour'  of  Listerian 
precautions,  the  fluid  will  be  a  1  in  40  solution  of  carboHc  acid. 
If  he  be  no  believer  in  Listerism,  pure  water  will,  according  to 
his  views,  be  sufficient.  The  solution  or  water  must  be  warm, 
and  should  be  potired  on  the  instruments  about  a  quarter  of  an 
hour  before  the  commencement  of  the  operation.  The  surgeon 
must  never  neglect  to  replace  every  instrument  in  the  fluid 
when  he  has  done  with  it.  It  is  not  advisable  to  allow  scalpels, 
needles,  and  forceps  to  collect  on  the  waterproof  sheet  below 
the  seat  of  operation.  In  this  case  some  of  the  instruments 
may  fall,  unobserved,  on  the  floor,  or  may  drop  into  the 
receptacle  for  the  fluid  under  the  table.  The  loss  of  a  pair  of 
forceps  in  this  manner  will  cause  trouble  and  anxiety  to  the 
operator  and  perhaps  risk  to  the  patient.  The  nurses  will  be 
obliged  to  search  with  their  hands  over  the  floor  around  the 
table.  They  may  also  be  compelled  to  thrust  their  arms  deeply 
into  the  fluid  in  the  receptacle.  A  pair  of  forceps  is  not  easily 
foimd  when  it  lies  at  the  bottom  of  several  gallons  of  dense 
fluid  mixed  with  solid  matter.  The  operator  may  think  that 
the  missing  instrument  is  in  the  abdominal  cavity,  and  even  go 
so  far  as  to  open  the  wound  afresh  and  disturb  the  viscera. 
Again,  instruments  left  on  the  waterproof  sheet  are  never  so 
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readily  at  laand  as  wlien  they  are  carefully  replaced  in  the  trays 
towards  which  the  operator's  hand  is  instinctively  directed  when 
they  are  required.  Lastly,  if  the  instruments  he  kept  out  of 
the  fluid  after-use,  blood  and  morbid  products  will  dry  on  them, 
rendering  them  dangerous  to  use  dui-ing  the  operation  and 
difficult  to  clean  afterwards. 

Basins  are  not  good  receptacles  for  the  instruments.  If 
small,  the  longer  forceps  and  mounted  needles  cannot  be  com- 
pletely immersed,  nor  can  the  pressure-forceps  be  readily  placed 
in  regular  order.  A  bunch  or  mass,  rather  than  a  row,  of  forceps 
with  shanks  caught  in  bows,  or  with  bows  interlocking,  fouling 
ligatm'es  and  mixed  up  with  threaded  needles,  wiU  give  the 
operator  great  trouble.  On  the  other  hand,  the  high  sides  and 
everted  rims  of  a  big  basin  will  be  in  everybody's  way.  In 
any  case,  however,  a  basin  full  of  fluid  is  better  for  the  instru- 
ments than  a  dry  towel  or  a  bare  table. 

Thick  gutta-percha  trays  employed  by  some  operators  are 
clean,  durable,  and  in  many  ways  convenient.  Their  dark 
colour,  however,  prevents  the  smaller  instruments,  especially 
sutui-e  needles,  from  being  readily  seen.  In  hot  weather  and 
in  hot  rooms  they  become  soft  so  as  to  bend  when  grasped  at 
both  ends.  Tliis  may  cause  theii'  fluid  contents  to  be  suddenly 
spilt  at  some  inconvenient  moment.  Porcelain  dishes  are  good 
for  hospital  use,  but  are  heavy  and  liable  to  break. 

A  tray  made  of  block  tin,  about  two  inches  deep,  over  a  loot 
in  length  and  haK  a  foot  in  breadth,  is  a  most  convement 
receptacle  for  the  instruments  and  the  fluid  in  which  they  are 
immersed.  Two  such  trays  should  be  employed.  One  wiii 
hold  the  pressure-forceps,  scattered  as  mdely  and  ai-ranged  as 
neatly  as  possible.    All  the  forceps  must  be  entu-ely  immersed. 

One  of  the  ti^ays  should  bear  a  longitudinal  partition,  cuttmg 
off  a  small  space  for  the  ready-threaded  pedicle-needles.  Near 
the  top  of  the  same  tray  there  should  be  a  transverse  partition, 
wHch  will  cut  off  two  smaU  compartments.  In  the  laa>ger  the 
reels  containing  thi-ee  or  four-  difi:erent  thicknesses  of  silk 
should  be  placed.  They  must  revolve  on  a  thm  bar  of  metal 
fitted  to  the  sides  of  the  space.  THs  arrangement  ^oU  enab  e 
the  operator  to  dispense  with  a  special  contrivance  for  the  reels 
like  Lister's  carbohzed  catgut  holder.    The  smaller  space,  cut 
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off  by  the  longitudinal  and  transverse  partitions,  will  con- 
veniently hold  the  needles  for  the  abdominal  sutures,  ready 
threaded  and  fastened  to  a  strip  of  gauze  neatly  rolled  up. 
The  largest  space  formed  by  the  longitudinal  •  partition  will 
hold  the  volsellaj,  the  trocar,  and  other  large  instruments.  The 
tubing,  fitted  to  the  trocar,  may  be  rolled  up  in  the  tray.  It 
is  better,  however,  to  place  the  tubing  in  a  basin. 

Some  operators  employ  for  the  pressure-forceps  a  contri- 
vance resembling  a  square  tin  money-box  with  a  great  many 
slits  on  the  lid.  This  box  is  filled  with  fiuid,  and  the  blades  of 
the  forceps  are  pushed  through  the  lids.  This  arrangement  is 
convenient  and  looks  neat,  but  I  do  not  like  to  see  the  handles 
standing  out  high  and  dry,  perhaps  stained  by  the  operator's 
fingers  or  by  ovarian  fluid.  These  soiled  forceps,  if  used  again 
and  possibly  kept  for  a  time  in  the  abdominal  cavity,  are  not 
conducive  to  the  patient's  welfare.  The  tray  is  far  better  for 
the  pressure-forceps  ;  it  permits  total  immersion. 

Directly  the  patient  has  been  seen  into  bed,  the  instruments 
should  be  carried  in  the  trays  into  the  next  room,  where  a  pan, 
a  basin  full  of  hot  water,  and  some  towels  should  be  at.  hand. 
The  fluid  must  be  poured  out  of  the  trays  into  the  pan,  and 
the  instruments  are  then  dropped  into  the  basin.  The  trays  are 
then  dried  by  careful  rubbing  with  towels.  The  instruments 
must  next  be  rubbed  dry.  Particular  care  must  be  taken  to 
clean  the  teeth  and  the  hinges  of  the  pressure-forceps.  Then 
trays  and  instruments  should  be  packed  up. 

Eeceptacle  for  Ovarian  Fluid.— A  large  hip-bath  is 
the  most  convenient  receptacle  for  the  fluid  removed  from  an 
ovarian  tumour.  It  can  easily  be  kept  under  the  operating 
table  in  a  suitable  position.  When  the  trocai-  is  thrust  into 
the  cyst,  care  must  be  taken  that  the  bath  stands  out  a  little 
towards  the  operator's  side  of  the  table,  so  that  the  tubing  may 
not  guide  the  stream  of  fluid  over  the  floor.  The  bath  must  be 
so  placed  as  to  receive  all  soUd  matter,  which  is  removed  from 
the  cyst  by  the  operator's  hand  and  allowed  to  slip  dovm  one 
side  of  the  waterproof  sheet.  The  tumour,  when  severed  fi'om 
its  connections,  should  never  be  thrown  into  the  bath.  This 
precaution  is  necessary  because  the  operator  often  leaves  pressure- 
forceps  and  volsellfB  attached  to  its  walls.    These  instruments 
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ai-0  easily  found  in  a  laasin,  tut  are  only  to  be  reoovei'ed  with 
great  trouble  in  a  bath. 

Objectionable  as  it  may  be  to  search  the  bath  for  fluid,  this 
must  be  done  Avhen  instruments  are  missing.  Now  and  again 
forceps  will  slip  down  unobserved,  so  that  when  missing  after 
the  abdominal  wound  has  been  sewn  up,  they  must  be  looked 
for  in  the  batli  and  elsewhere  before  the  operator  resorts  to  the 
painful  alternative  of  opening  the  wound  afresh. 


Fto.  25.— WRISTLET.S  or.  Handcuffs,  with  Strap  foe  passing  under  the 

Operation  Table. 

Wristlets  and  Straps.— Some  operators,  as  Sir-  Spencer 
"Wells,  prefer  to  fix  the  wrists  of  the  patient,  before  an 
abdominal  section,  by  bandages,  passed  in  clove-hitch  knots 
around  the  wrists  and  made  fast  to  the  legs  of  the  table.  A 


Fig.  26.— Thigh-Belt. 


jack-towel  may  be  made  to  serve  as  a  strap  to  keep  domi  the 
knees.  However,  the  wristlets  represented  in  Fig.  25  are  very 
convenient.  The  strap  is  passed  imder  the  table  and  length- 
ened or  shortened  so  that  the  wi-ists  are  held  weU  do-svoi. 
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Fig.  26  represents  a  good  tliigh-belt,  passed  above  the  patient's 
knees  and  made  fast  under  the  table  by  the  two  straps.  It 
is  important  that  these  straps  be  examined  from  time  to 
time,  else  one  or  both  may  snap  in  the  middle  of  an  opera- 
tion. 

Mirror.— A  hand-glass  is  very  useful  for  throwing  artificial 
Hght  into  the  abdominal  ca\dty  on  a  dark  day,  or  for  reflecting 
the  light  of  the  sim,  when  that  limiinary  is  shining,  into  dark 
recesses. 

The  Waterproof  Sheet.— This  contrivance  is  necessary 
in  order  to  protect  the  patient  and  her  clothes  fr'om  ovarian 
and  other  fluids,  which  escape  through  the  abdominal  wound  in 
the  course  of  the  operation.  When  it  is  evident,  before  the 
abdominal  incision  is  made,  that  there  is  much  fluid,  or  that  a 
large  semi-solid  tumom-  has  to  be  removed,  the  sheet  is  almost 
indispensable.  On  the  other  hand,  when  the  abdomen  is  not 
distended,  and  nothing  but  a  small  pelvic  tumour  or  a  cyst 
containing  barely  a  pint  of  fluid,  or  a  bulky  but  perfectly  solid 
tumom-,  is  likely  to  be  found,  the  sheet  is  in  the  way.  I  shall 
refer  to  this  matter  in  the  chapters  on  Oophorectomy  and 
Hysterectomy. 

The  waterproof  sheet  should  consist  of  a  large  piece  of 
mackintosh,  measuring  about  two  square  yards.  An  oval  hole, 
about  eight  inches  in  length  and  six  in  breadth,  is  cut  in  this 
sheet,  so  as  to  leave  about  one  foot  of  sheeting  between  its 
upper  extremity  and  the  upper  border  of  the  sheet.  In  other 
words,  it  must  be  near  one  end  of  the  sheet,  and  that  end  is 
to  be  placed  uppermost,  protecting  the  epigastrium,  and  the 
dress  over  the  thorax.  The  longer  part  of  the  sheet,  below 
the  hole,  covers  the  thighs  and  knees,  extending  nearly  to 
the  feet;  the  sides  of  the  sheet  hang  over  the  sides  of  the 
table.  The  imder  or  rough  side  of  the  edge  of  the  hole  is 
smeared  with  carbolized  adhesive  plaster  in  a  layer  about  an 
inch  wide. 

This  plaster  is  the  emplastrum  resinas  B.P.  Sixteen 
parts  of  lead  plaster,  melted  at  a  low  temperature,  are  mixed 
with  two  parts  of  resin  and  one  part  of  cm-d  soap.  The  mass 
is  stirred  until  the  ingredients  are  thoroughly  mixed,  and 
2  per  cent,  of  melted  carbolic  acid  crystals  is  added  as  this  is 
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being  done.  Amateiu'  and  inexperieueed  dispensers  sometimes 
neglect  the  direction  about  the  lead  plaster,  and  make  it  too 
hot ;  the  compound  will  then  be  of  insufficiently  firm  consist- 
ence, and  very  unsuitable  for  the  waterproof  sheet. 

The  hair  of  the  pubes  should  be  cut  short  or  shaved  before 
the  application  of  the  sheet.  The  niu-se  must  take  the  two 
upper  ends  of  the  sheet  in  her  hands,  holding  them  across  the 
patient's  chest  or  epigastrium.  The  operator  then  guides  the 
sheet  so  that  the  lower  end  of  the  hole  lies  on  the  abdomen 
just  above  the  pubes,  the  margins  of  the  hole  being  carefully 
approximated  to  the  sides  of  the  abdomen,  and  the  upper  limit 
carefully  fixed  to  the  abdomen  above  the  umbilicus.  In  fact, 
the  concavity  of  the  prominent  abdomen  must  fit  the  hole. 
This  must  be  done  carefully,  else  the  plaster  will  smear  the 
integtunents  imnecessarily,  especially  towards  the  flanks.  To 
adjust  the  edges  accurately  to  the  integuments,  without  getting 
his  fingers  sticky  with  plaster,  the  surgeon  should  hold  a 
corner  of  the  sheet  and  press  it  gently  against  the  edge  of 
the  hole,  wherever  the  adhesion  appears  to  be  faulty.  This 
precaution  is  most  necessary  in  the  hypogastric  region.  Should 
the  apron  adhere  imperfectly  in  that  region,  it  may  come 
undone  for  an  inch  or  two  as  the  cyst  collapses,  and  then 
several  pints  of  fluid  may  escape  under  the  sheet  and 
drench  the  patient's  thighs  and  nates.  A  similar  accident 
may  occur  when  the  peritoneal  cavity  is  flushed  with  warm 
water. 

It  is  advisable  that  the  long  diameter  of  the  hole  be  not 
too  short.  Otherwise,  should  the  tumom-  be  much  larger  than 
expected,  the  operator  will  have  to  cut  tkrough  integuments 
soiled  with  adhesive  plaster.  In  some  cases,  however,  this 
must  be  done.  Great  care  must  be  taken  lest  a  dirty  sheet 
be  used.  The  sheet  must  be  well  washed,  after  ever}^  opera- 
tion, with  some  antiseptic  flmd,  and  all  trace  of  blood-stains 
must  be  scrubbed  away ;  the  under  sui-face  will  especially 
require  attention. 

During  the  operation,  since  a  large  surface  of  the  sheet 
hangs  over  each  side  of  the  table,  the  operator  may  freely  let 
fluid  and  semi-solid  matter  escape  from  the  abdominal  cavity 
and  fall  into  the  receptacle  under  the  table.     The  assistant 
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must  guard  agaiust  any  overflow  on  his  side,  or  below  tlie 
pubes,  by  raising  the  edge  of  the  sheet,  so  as  to  direct  the 
current  of  escaping  material  towards  the  operator's  side,  in  such 
a  manner  that  the  fluid  crosses  the  sheet  below  the  hole,  else 
it  ^vill  get  into  the  abdomen  again.  This  manojuvre  is  espe- 
cially necessary  when,  for  any  reason,  much  fluid  is  allowed 
to  escape  without  the  aid  of  the  trocar  and  cannula. 

The  Sponges. — A  good  set  of  sponges  must  always  be  at 
hand  when  an  ovariotomy  is  about  to  be  performed.  Although 
a  lai-ge  number  is  liable  to  give  trouble  when  the  sponges  are 
counted,  the  difficulties  when  they  are  too  few  will  be  greater. 
Towards  the  end  of  any  operation  most  of  the  sponges  will 
be  out  of  use,  and  should  be  placed  in  a  basin,  the  nurse 
coimting  them  carefully.  The  remainder  will  be  in  the 
operator's  and  assistant's  hands,  or  in  the  abdominal  ca-vity,  and 
possibly  a  sponge  may  lie  somewhere  where  it  should  not  be — 
on  the  floor,  or  in  the  receptacle  for  ovarian  fluid,,  for  example. 
As  the  missing  sponges  will  be  few  in  number,  the  search  for 
them  wiU  seldom  be  very  difficult.  Other  precautions  will  be 
noted  when  the  operation  of  ovariotomy  is  described. 

An  insufficient  supply  of  sponges  will  give  great  trouble  if 
the  operation  be  long,  or  if  sudden  hfemorrhage  or  eifusion  of 
ovarian  fluid  into  the  peritoneal  cavity  occur.  The  nirrses  will 
then  have  difficulty  in  washing  out  the  sponges  quickly  enough, 
and  the  cleansing,  done  in  haste,  will  most  probably  be  imperfect. 

Hence  the  operator  must  be  well  supplied  with  sponges. 
Twenty  is  a  good  number.  Of  these,  four  should  be  broad  and 
thin,  and  in  two  pairs  of  different  sizes.  They  should  be  known 
to  the  operator,  assistants,  and  nurses  as  "  the  large  flat  sponges," 
and  "  the  small  flat  sponges."  Ten  should  be  large  toilet 
sponges,  never  so  big  as  to  approach  a  bath  sponge  in  size,  but 
sufficiently  bulky  to  soak  up  blood  and  fluid  well.  The  remain- 
ing six  should  be  somewhat  smaller,  and  distinctly  conical. 
These  may  be  used  as  "  stick-sponges  " — that  is,  they  may  be 
mounted  on  holders,  if  necessary,  when  distant  recesses  of  the 
peritoneum  require  cleansing.  They  must  never  be  as  small  as 
the  sponges  often  used  in  plastic  operations. 

Preparation  of  New  S-poncjoi. — The  operator  must  always 
inspect  newly-purchased  sponges.    They  must  not  be  boiled. 


90 


INSTRUMENTS  AND  APPLIANCES. 


since  that  causes  tliem  to  become  rough  and  irritating  to  the 
peritoneiim.  To  rid  them  of  sand,  they  should  be  packed  in 
calico  bags,  and  well  beaten  about  and  shaken.  Then  they 
must  be  put  into  a  basin  of  warm  water,  and  allowed  to  soak  all 
day.  They  can  then  be  taken  out  and  dried,  and  kneaded  in  the 
niu-se's  hands,  so  that  it  can  be  made  sui-e  that  all  sand  and  grit 
has  been  expelled.  Shoidd  any  such  material  remain,  the  sponge 
which  is  found  to  contain  it  must  be  put  into  warm  water  again. 
After  this  process  is  completed,  the  sponges  must  be  immersed 
for  twelve  hours  in  a  1  in  5  solution  of  sulphm-ous  acid. 
This  will  make  them  look  very  clean,  and  will  in  reality  fi-ee 
them  from  all  organic  impurities. 

Management  of  Sponges  after  Operation. — It  is  dangerous  to 
have  a  double  set  of  sponges  in  use  when  two  operations  are 
performed  consecutively  in  a  hospital.  In  such  a  case  it  is 
advisable  to  set  aside  any  sponge  which  has  been  fouled  in  the 
course  of  the  first  operation,  and  to  employ  the  remainder  of  the 
same  set  for  the  second,  the  rejected  sponge  being  remembered 
when  the  others  are  once  more  counted. 

All  sponges  which  have  only  been  stained  by  ordinary  ovarian 
fluid  or  blood  can  be  thoroughly  cleansed  by  immediate  immer- 
sion in  hot  water,  with  fi-ee  squeezing.  When  a  sponge  has 
been  fouled  by  contact  with  pus,  faeces,  gangrenous  tissue,  or 
any  other  deleterious  fluid  or  solid  material,  it  must  be  at  once 
placed  in  the  sulphurous  acid  solution  mentioned  above,  and 
left  there  for  twelve  hours. 

The  greasy  contents  of  dermoid  cysts  render  sponges  very 
difficult  to  clean.  In  this  case  the  best  cleansing  material  is  a 
drachm  of  carbonate  of  soda  dissolved  in  a  quart  of  warm  water ; 
the  sponges  must  be  well  squeezed  out  after  immersion  for 
half-an-hour  in  this  solution. 

Under  no  circumstances  must  sponges  be  boiled,  or  even 
di-opped  into  boihng  water,  or  washed  in  soap,  or  left,  for 
however  short  a  time,  out  of  warm  water,  or  any  other  necessary 
cleansing  fluid,  after  the  operator  or  assistant  has  handed  them 
to  the  nurse.  The  water  need  never  be  heated  much  over  100  . 
This  temperature  is  sufficient  for  mechanical  cleansmg,  and 
does  not  injure  the  tissue  of  the  sponges.  Very  hot  water 
irritates  the  hands  of  the  nm-ses ;  sometimes,  as  I  have  seen,  it 
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may  cause  severe  eczema,  reuderiug  a  nm-se  totally  unfit  to 
attend  a  patient  for  weeks. 

Nurses  and  Sponges. — That  inexperienced  and  unintelligent 
niu-ses  may  not  only  be  careless,  but  even  unable  to  count 
properly,  tbere  can  be  no  doubt,  for  facts  have  proved  this 
supposition.  Many  persons,  in  counting  a  set  of  objects,  hold 
a  sample  in  their  hands,  and  neglect  to  count  it,  or  begin  with 
it  as  "number  one,"  and  count  it  again  at  the  end.  The  fact 
that  the  unintelligent  count  badly,  has  been  recogmzed  in 
Em'opean  folk-lore.  The  Grermans  tell  a  tale  of  seven .  peasants 
Avho  forded  a  river  in  a  dense  fog.  Wlien  they  had  reached 
the  further  side  each  began  to  count  his  companions,  neglecting 
to  include  himself  in  the  muster.  Hence  they  all  concluded 
that  as  only  six  could  be  counted  one  must  have  been  drowned, 
but  to  the  day  of  tlieii-  deaths  could  never  make  out  which  of 
their  nimiber  perished  in  the  stream.  They  had  fallen  into  a 
mathematical  error,  much  more  frequently  committed  by  nurses 
counting  sponges.  I  have,  on  more  than  one  occasion,  observed 
a  nui'se  uncertain  Avhether  she  had  or  had  not  counted  a  sponge 
which  she  had  pertinaciously  held  in  her  fingers.  To  avoid 
this  accident,  the  coimter  should  never  hold  any  one  sponge. 
The  best  method  of  counting  will  be  presently  described. 

The  Scalpel. — A  good  stout  scalpel  is  the  most  suitable 
knife  for  making  the  abdominal  incision.  If  too  small  and 
narrow-bladed,  the  incisions  which  it  makes  are  apt  to  be  tailed 
or  jagged,  the  point  penetrates  too  deeply,  and  the  edge  does 
not  cut  deep  enough.  The  want  of  weight  in  the  instrument 
renders  it  difficult  for  guidance  by  the  hand.  In  opposite 
respects,  a  breast-knife  is  not  advisable.  That  instrument  is 
made  for  free-handed  sweeping  incisions  over  wide  planes  of 
firm  tissue,  and  the  cutaneous  wounds,  in  the  opei'ations  for 
which  it  is  designed,  are  meant  to  be  made  freely  and  deeply, 
nor  do  they  requii-e  such  precise  delicacy  of  manipulation  as  do 
incisions  through  the  linea  alba.  Its  heavy  blade  may  cut 
through  two  layers  of  the  abdominal  wall  when  the  operator 
intends  only  to  divide  one.  There  is  a  great  difference  between 
cutting  over  the  pectoralis  major  muscle  and  the  ribs,  and 
making  incisions  over  peritoneum,  cysts,  and  viscera.  In 
short,  a  scalpel,  the  size  of  a  large  dissecting  knife,  but  a 
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little  heavier,  will  prove  a  happy  medium  between  a  cuttiag 
instrument  too  small  and  another  too  large,  for  the  purpose  of 
laying  open  the  abdominal  wall.  Yet  individual  hands  have 
theu-  idiosyncrasies,  and  there  are  surgeons  who  prefer  un- 
usually heavy  or  light  knives  for  this  kind  of  work. 

The  Scissors.  —  The  best  form  of  scissors  for  the 
ovariotomist  is  a  very  strong  pair,  bent  and  not  curved  on 
the  flat  (Fig.  27).  The  ends  must  be  quite  blunt  and  well 
roimded,  the  edges  should  be  kept  sharp.  This  instrument  is 
indispensable  at  the  simplest  ovariotomy.  There  is  an  idea 
still  prevalent  that  scissor  wounds  do  not  heal  by  first  intention, 
and  that  the  margins  tend  to  become  sloughy,  but  the  free 
borders  of  ovarian  pedicles  do  not  slough,  though,  at  the 
Samaritan  Hospital  at  least,  the  pedicle  is  always  divided  with 
scissors;  and  I  have  seen  over  a  hundred  abdominal  wounds 


Fig.  27.— Scissors  for  Ovariotomy,  bent  on  the  Flat. 


enlarged  upwards  by  scissors,  and  they  never  appear  to  unite 
badly  in  consequence. 

The  stoutness  and  size  of  the  scissors  make  them  manage- 
able, and  the  bent  blades  aUow  them  to  be  fi'eely  pHed, 
whilst  the  operator's  hand  is  kept  out  of  the  way  of  the 
structures  which  they  divide.  The  blades  must  not  be  curved 
for  if  they  be  so,  it  wiU  be  difficult  to  enlarge  the  wound 
properly,  and  in  dividing  the  pedicle  too  much  or  too  httle 
of  the  stump  may  be  cut  away.  The  bluntness  aud  thickness 
of  the  ends  avoid  damage  to  the  intestines  and  other  delicate 
structures— they  push  things  away  instead  of  catching  them. 
Nevertheless,  of  course,  the  surgeon  must  take  care  lest  certain 
structures  get  between  the  blades. 

It  is  in  the  division  of  the  pedicle  that  the  scissors  are  most 
needed.  They  are  far  less  Hable  to  cause  accidents  than 
are  scalpels  and  other  knives,  however  blunt-pomted.  As 
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the  assistant  holds  the  two  pressm-e-forceps,  which  are  fixed  to 
each  border  of  the  pedicle  in  the  manner  dii-ected  in  the 
account  of  the  operation,  the  sui'geon  cuts  straight  between 
the  forceps.  The  very  act  of  cutting  properly  Avill  he  much 
easier  with  the  scissors  than  with  a  scalpel.  In  enlarging  the 
abdominal  Avoimd  upwards  the  scissors  should  always  be 
preferred  to  the  knife;  they  cut  straight  and  involve  less 
danger  to  deep  structures.  Omental  and  other  adhesions  are 
far  better  divided  by  scissors.  A  piece  of  cyst-wall  which  has 
to  be  left  on  a  portion  of  intestine,  liver,  or  other  structure,  to 
which  it  is  too  firmly  adherent  to  be  detached  with  safety, 
should  also  be  cut  away  by  scissors  from  the  removable  part  of 
the  cyst.  The  same  instrument  should  be  used  in  enlarging 
the  ti-ocar  woimd  in  the  cyst- wall,  or  in  cutting  through  tough 
loculi. 

The  Forceps.* — An  artery-forceps  of  the  familiar  Liston- 
Coxeter,  or  fenestrated  variety,  should  be  at  hand  when  an 
abdominal  section  is  performed.  It  is  required  when  a  large 
vessel  needs  ligature.  For  ordinary  purposes,  forcipressiu-e  is 
far  preferable  to  ligature,  in  the  course  of  operations  on  the 
female  organs.  Forcipressui-e  generally  avoids  the  necessity 
of  leaving  ligatm-es  in  the  abdominal  wound,  and  the  pressm-e- 
forceps,  by  means  of  which  it  is  effected,  is  particularly 
suited  for  application  to  the  wound. 

Sir  Spencer  Wells  appears  to  have  been  the  first  to  secure,  as 
a  matter  of  routine,  bleeding  vessels  in  the  abdominal  cavitj^  by 
simply  seizing  them  with  artery-forceps,  and  taking  the  forceps 
off  towards  the  end  of  the  operation,  without  applying 
ligatures.t  He  had  found  that  ligature  was  needless  after 
temporary  application  of  the  small  but  strong  buU-dog  forceps. 
In  1865,  Vemeuil  adopted  the  system,  and  gave  it  its  name, 
forcipressure,  but  Koeberle  had,  a  few  years  previously,  first 

*  "Forceps"  is  often  used  as  though  it  were  invai'iably  plural,  like  "scissors." 
This  is  incorrect.  In  Smith's  Latin  dictionary  I  find  "  Forceps,  cipi.s, 
m.  &/.,  a  pair  of  tongs,  pincers,  forceps."  Donaldson  derives  it  from /oris  and 
capio,  the  first  syllable  referring  to  the  "opening,"  or  "door,"  which  this 
instrument  makes  to  grasp  the  object.  There  appears  to  be  no  authority  for 
using  a  spurious  singvdar  form,  "forcep." 

t  "  Remai  ks  on  Forcipressure  and  the  Use  of  Pressure-Forceps  in  Surgery  " 
{Brilish  Medical  Journal,  vols.  i.  and  ii.,  1879). 
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employed  the  earliest  special  pressui-e-forceps,  made  with  long 
handles,  so  that  it  could  not  readily  be  lost  in  the  abdominal 
cavity.  He  soon  dispensed  entirely  with  the  hgatm-e.  Pean 
was  another  of  the  principal  introducers  of  forcipressure. 
The  fact  is  now  well  established  that,  when  the  end  of  a  small 
artery,  of  the  kind  so  frequently  divided  in  the  course  of  an 
abdominal  section,  is  seized  by  the  forceps,  htemorrhage  will  be 
definitely  checked,  provided  that  the  instniment  be  left  on  for 
five  minutes,  or  longer  if  desired. 

Several  different  patterns  of  pressure-forceps  are  in  use  and 
are  often  confounded.  I  shall  therefore  describe  the  principal 
varieties.  Instrument  makers  do  not,  I  find,  einploy  a  unifonn 
system  of  nomenclatui-e  for  the  parts  o£  a  forceps.  It  may  be 
said  to  consist  of  two  "blades,"  bearing  "teeth"  and  terminating 
in  a  "  nozzle  "  or  "  point  "  ;  of  two  "  shanks  "  contmuous  with 
the  blades,  connected  by  a  "  pivot "  or  "  axis,"  and  made  fast 
when  closed  by  a  "ratchet "  or  catch,  bearing  "  teeth"  ;  and  of  a 
pair  of  "  bows  "  or  "  rings."  The  term  "  handle  "  is  confusing. 
I  have  heard  it  applied  indifferently  to  the  shanks  and  to  the 
bows. 

Koeberle's  Pressure  -  Forceps.— The  oldest  form  of 
pressure-forceps  is  Koeberle's  (Pig.  28) .  This  instrument  has 
not  such  a  finished  look  as  the  later  forms,  and  is  the  longest, 
measuring  abotit  five  and  a  half  inches.  The  blades  have 
regular  teeth,  interrupted  by  two  deep  grooves  and  two  depres- 
sions.* The  shanks  are  broad  and  very  flat,  and  run  for  nearly 
an  inch  below  the  pivot.  Instead  of  a  ratchet  there  is  a  short 
pin  or  projecting  point  on  one  shank  close  below  the  ring  ;  this 
pin  has  two  corresponding  holes  on  the  opposite  shank.  When 
the  instrument  is  closed  at  the  fii'st  hole  there  is  a  gap  half  an 
inch  long  between  the  shanks.  The  rings  are  small  and  not 
bevelled,  as  now,  though  not  I  beheve  as  at  first,  constructed ; 

*  Many  surgeons  appear  to  be  unaware  that,  as  Mr.  Hawksley,  the  surgical 
instrument  maker,  has  pointed  out  to  me,  the  grooves  and  depressions  often 
found  on  the  blades  of  dressing-forceps  were  originally  intended  to  adapt  the 
blades  to  hare-lip  pins  or  suture-needles  held  cross-ways  or  longitudinally,  so 
that  the  forceps  might  bo  used  as  a  needle-holder  if  desired.  The  pressure- 
forceps  was  evolved  from  the  dressing-forceps,  so  that  the  grooves  in  Ivoeberle  s 
variety  are,  as  it  were,  Darwinian  relies.  I  find  that  this  variety  of  pressure- 
forceps  is  sometimes  described  as  a    needlo-holding  forceps  with  spring  catch. 
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the  shanks  can  be  unfastened  at  the  pivot  for  cleaning. 
Though  the  gap  between  the  shanks  is  so  small  as  not  to  be  of 
any  serious  import,  this  form  of  pressui-e-forceps  is  not  satis' 
factory,  as  the  pin  and  holes  aa"e  not  nearly  so  trustworthy  as 
the  ratchets  of  the  later  forms.     Its  designer,  however,  deserves 


Fig.  28. — KoeberliS's  Pressure-Forceps. 


honour  for  being  first  in  the  field,  though  the  method  had  been 
already  employed  before  any  special  instrument  was  invented. 

Pean's  Forceps. — This  instrument  was  first  constructed, 
under  M.  Pean's  directions,  by  M.  Gueride  in  the  year 
1868.  Its  chief  feature  is  its  extreme  lightness.  The  blades 
have  even  teeth,  and  are  not  flattened  on  the  planes  of  the  ends 
of  the  pivot.  Theii-  outer  surface  is  not  very  convex,  but  the 
point  is  fairly  sharp.  The  grip  of  the  blades  is  weak.  The 
shanks  are  nearly  one  inch  long  between  the  blades  and  the 
pivot,  but  comparatively  short,  in  relation  to  WeUs'  and  Taits' 
forceps,  above  the  pivot,  where  they  are  very  slender  and 
separated  by  a  wide  elliptical  space  even  when  they  are  closed 
by  the  second  catch  of  the  ratchet.  The  shanks  can  be 
unfastened  at  the  pivot.  This  is  important  for  ensuring  clean- 
liness when  the  instrument  is  not  immersed  in  carbolic  solu- 
tions or  in  pure  water,  after  the  custom  of  ovariotomists.  In 
the  latter  case  this  arrangement  is  not  necessary.  The  rings 
of  Pean's  forceps  are  wide  and  thin,  and  the  ratchet,  which  is 
double-toothed,  lies  immediately  below  them.  This  instrument 
was  one  of  the  first  of  the  kind  in  the  field,  and  M.  Pean 
deserves  well  of  surgery  for  designing  and  employing  it  and 
advocating  its  use.  It  is,  however,  more  suited  for  general 
surgery  than  for  ovariotomy.  Its  blades  and  rings  are  too 
thin  and  sharp,  and  may  readily  tear  omentum.    It  is  too 
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light,  SO  that  it  easily  gets  pushed  about  when  the  sm-geon 
sponges  the  peritoneum,  or  displaced  when  he  flushes  its 
cavity  Avith  hot  Avater.  Then,  when  it  cannot  be  found  with- 
out search,  it  is  not  so  easy  to  detect  rolled  up  in  omentum  or 
biu-ied  under  viscera,  as  the  blunt,  heavy  instriiments  presently 
to  be  described.  The  weak  pressure  of  its  blades  when  closed 
is  no  bad  featui-e.  I  do  not  believe  in  a  needlessly  firm  grip  of 
the  forceps.  The  worst  feature  of  Pean's  forceps  is  the  wide 
gap  between  its  slender  shanks,  which  may  readily  cause  the 
entanglement  of  a  piece  of  omentiun. 

Spencer  Wells'  Pressure-roreeps  (Old  Form).— Sir 
Spencer  WeUs'  original  pressure-forceps  (Fig.  29)  must  next 
be  described.  This  instrument  is  over  five  inches  in  length 
and  very  heavy.     The  blades,  nearly  an  inch  long,  begin 


Ftg.  29.— Spencee  Wells'  Peessure-Fohceps  {old  foi-m). 

immediately  below  the  pivot.  They  are  flattened  abruptly  below 
the  pivot  on  the  anterior  and  posterior  aspects,  AvHlst  lateraUy 
they  are  only  sUghtly  convex.  The  point  is  blunt  and  the 
grip  very  firm.  The  shanks  are  long  and  differ  fi-om  those 
of  all  the  other  forms  in  that,  owing  to  the  construction  of 
the  hinge,  where  one  shank  passes  thi-ough  a  sUt  m  the  other, 
they  appear  to  Ue  almost  parallel  to  each  other  when  the 
instrument  is  closed,  and  their  opposite  surfaces  are  perf ec  ly 
flat  and  about  an  eighth  of  an  inch  in  breadth  The  shanks, 
too,  are  exceedingly  stout.  The  ratchet  is  of  the  kmd  known 
to  instrument  makers  as  Matthieu's  catch.  It  has  only  one 
tooth,  and  lies  between  the  rings,  wHch  are  not  bevelled. 
When  the  instrument  is  closed,  a  slit  about  thi-ee  mches  long 
and  an  eighth  of  an  inch  at  the  widest  Hes  between  the  wide 
flat  inner  surfaces  of  the  blades.  ■    i  „q 

This  is  a  highly  finished  instrument,  and  when  it  is  placed 
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entirely  within  the  peritoneal  cavity  its  weight  prevents  it 
from  being  easily  pushed  about  dm-ing  subsequent  manipula- 
tions. The  stoutness  and  bluntness  of  its  shanks  are  designed 
to  avoid  any  tearing  or  bruising  of  delicate  structui-es.  Of 
com-se,  heavy  though  this  instrument  may  be,  the  weight  of 
any  paii-  of  forceps  of  similar  size  could  never  be  sufficient 
in  itself  to  damage  internal  organs.  The  chief  objection  to 
this  variety  is  the  wide  gap  between  the  shanks.  The  flatness 
of  the  inner  surfaces  of  the  shanks  renders  accidents  to  en- 
tangled structures  less  likely,  no  doubt,  than  under  similar 
circumstances  when  Pean's  forceps  is  employed,  where  the 
inner  edges  of  the  shanks  feel  quite  sharp.  Still,  Sir  Spencer 
Wells  has  recognized  this  disadvantage  of  the  gap,  and  dis- 
carded this  variety  for  a  new  form. 

Spencer  Wells'  Pressure -Forceps  (New  Form). — 
Wells'  new  j^i'essure-forceps  (Fig.  30)  is  Hghter  and  slightly 


Fig.  30. — Wells'  Pjiessure-Fouceps  [neiu  form). 

shorter  than  the  former  kind  also  employed  by  that  ovarioto- 
mist.  It  is  also  more  like  the  varieties  designed  by  other 
surgeons  in  general  construction,  but  is  much  heavier  than 
Koeberle's.  The  blades  are  slender  and  flattened  but  not 
abruptly  on  the  aspects  of  the  ends  of  the  pivot ;  the  lateral 
aspects  are  distinctly  convex.  The  shanks  are  slender,  and 
so  constructed  that  the  upper  entii'ely  and  accm'ately  covers 
the  lower  when  the  catch  or  ratchet  is  closed  at  the  second 
tooth.  The  ratchet  Hes  half  an  inch  below  the  rings,  and 
has  two  strong  teeth.  The  rings  are  small,  stout,  and  well 
bevelled.  This  is  an  excellent  instrument ;  it  is  not  too  light, 
and  there  is  no  space  between  the  shanks.    Sir  Spencer  Wells 
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states  that  this  latter  defect  has  been  completely  con-ected 
without  at  all  lessening  the  compressing  power  exerted  on  the 
vessel.  He  adds :— "  In  October,  1878,  Mr.  Hawksley  care- 
fully tested  the  compressing  power  of  different  forceps  when 
opened  by  a  piece  of  leather  one  millimetre  thick  between  the 
jaws  of  the  forceps,  and  covering  about  fom-  teeth  from  the 
points.    The  following  table  gives  the  result  :— 

"  Pounds  aroinhipois  exerted  hij  four  teeth  of  the  end  of  force^n 
u-hen  one  milliinetre  apart. 
Forceps.         First  Catch.  Second  Catch. 

Ivoeberle   —   

Pean                               8    12 

S.  Wells  (old)    ....  18    — 

„      (new)  ....  5—7    1-5— 1^ 

"  It  may  be  seen  that  in  my  old  instrument  there  is  only  one 
catch,  and  in  my  new  one  the  second  catch  only  exerts  the 
same' power  as  the  fii'st  catch  of  the  old  insti-ument.  But 
this  is  five  times  greater  than  the  second  catch  in  Koeberle's, 
and  one-third  more  than  that  of  Pean's.  When  only  the 
first  catch  in  Koeberle's  instrument  is  closed,  the  points  are 
separated  about  half  a  centimetre,  so  that  they  only  compress 
anything  more  than  that  in  thickness." 

Mr  Hawksley  informs  me  that  the  mechanism  by  which 
the  shanks  accui-ately  overlap  when  closed  at  the  second  tooth 
of  the  ratchet  was  designed  enth-ely  for  the  purpose  of  attain- 
ing the  strongest  possible  amoimt  of  pressm-e,  and  not  lor 
obliterating  the  space  between  the  shanks.    It  must  be  remem- 
bered that  it  is  not  when  the  vessel  is  being  seized  and  the 
forceps  closed  that  there  is  any  danger  fi-om  structui-es  talhng 
between  the  shanks.     That  accident  occm-s  when  the  instru- 
ment is  lying  in  the  abdomen.     Hence  in  this  respect  the 
method  of  closing  is  of  Uttle  importance  as  long  as  no  such 
space  is  left  when  the  shanks  are  closed. 

The  blades  are  f  m-nished,  in  all  properly  made  samples  ^vitli 
U-teeth;  that  is,  the  elevated  ridges  are  blunt-edged,  and 
the  margin  of  the  inner  surface  of  each  blade  i«  cwefully 
bevelled     The  object  of  this  arrangement  is  to  ensm-e  a  firm 
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grip  and  tlie  enisliiug  of  the  iucluded  tissues  withoiit  any 
cutting.  Tlie  older  instruments  generally  had  V-teetli,  and 
the  edses  of  the  toothed  siu'face  of  the  blade  were  not  well 
finished,  hut  sharp.  This  involved  the  cutting  of  portions  of 
conij)ressed  tissues,  especially  along  the  edges  of  the  blade,  and 
the  consequent  giving  way  of  the  instrument  before  the  pres- 
sm-e  had  been  maintained  for  sufficiently  long  a  period.  As 
the  grip  was,  at  the  same  time,  not  strong,  the  dangers  of 
haemorrhage  were  increased. 

Tait's  Pressure-Forceps. — A  slightly  different  form  of 
pressm-e-forceps  (Fig.  31)  is  figured,  described,  and  recom- 
mended in  Mr.  Lawson  Tait's  Paf/iologi/  and  Treatment  of 
Diseases  of  the  Ovarii-s,  fourth  edition,  p.  258.  I  am  uncertain 
by  whom  it  was  invented,  but,  provided  that  an  instrument 


Fig.  31.— Tait'.s  Pke.sstjre-Fokcei's. 


be  good,  the  name  of  the  inventor  is  of  secondary  consideration. 
The  outer  sm-face  of  each  blade  is  exceedingly  convex,  the  curve 
passing  on  to  the  shank  above  the  level  of  the  pivot.  On  the 
other  hand,  the  point  is  not  so  blunt  as  in  the  other  varieties.  In 
this  respect  it  resembles,  to  a  certain  extent,  the  familiar  Liston's 
artery-forceps,  and  the  inventor  devised  this  form  of  the  point  so 
that  the  loop  of  the  Hgatm-e  should  be  the  less  liable  to  catch  in 
the  blades.  The  grip  of  this  forceps  is  very  strong.  As  in  both 
of  the  forms  employed  by  Su-  Spencer  Wells,  the  blades  are 
much  flattened  on  the  plane  of  the  ends  of  the  pivot,  which  is  not 
the  case  in  the  two  oldest  varieties.  In  Tait's  forceps,  however, 
the  pivot  and  the  crossing  of  the  shanks  are  mechanically  the 
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same  as  in  Koebeiie's  and  Pdan's,  and  in  Wells'  new  form. 
The  ratchet  has  two  teeth,  as  in  Wells'  new  forceps,  and  closes 
the  shanks  in  the  same  manner.  This  forceps  is  under  five 
inches  in  length  and  much  lighter  than  Wells'  older  variety, 
hut  a  little  heavier  than  the  older  kinds,  as  generally  constructed. 
The  hows  are  wide,  stout,  and  well  hevelled,  and  thus  very 
convenient  for  manipulation. 

This  and  the  last  form  of  forceps  are  valuable  instruments, 
and  one  or  other  will  he  absolutely  needed  by  the  ovariotomist. 

Curved  Pressure  -  Forceps.  —  Eecently  an  excellent 
forceps  has  been  constructed,  on  Wells'  newer  pattern,  and 
with  the  blades  curved.  This  forceps  is  a  miniature  of  the 
large  instrument  presently  to  be  described.  It  has  the  advant- 
age of  lying  less  in  the  way  than  the  ordinary  form.  After 
seeming  bleeding  vessels  in  the  abdominal  wound,  with  the  old 
forceps,  the  surgeon  wiU  find  that  the  handles,  bemg  in  a 
straight  Hue  with  the  blades,  stick  up  in  the  air,  and  are  apt  to 
be  pushed  by  the  operator's  hand,  or  even  torn  ofi  from  their 
attachments.  When  the  blades  are  curved  at  an  angle  of  about 
120°,  the  handles  will  he  in  a  more  convenient  position.  I 
beUeve  that  this  new  form  of  forceps  wiU  come  into  general  use. 
Nevertheless,  I  do  not  consider  that  it  is  in  any  way  mdis- 
pensable. 


Fig.  32.— T-bladed  PiiEssntE-FoucEi'S. 

T-bladed  Pressure-Forceps.-This  ^^^^f 
is  also  a  miniature  of  a  larger  forceps  presently  to  be  described. 
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Ml-.  Tliomtou  employs  it  for  temporarily  sectu-iug  broad  bleed- 
ing sm-faces  of  adhesions,  omentum,  etc.  He  also  uses  it  to 
seize  and  compress  the  edges  of  the  divided  uterine  tissues  in 
flap  operations  for  the  removal  of  fibroids.* 

Before  dismissing  the  subject  of  pressure-forceps,  I  must 
observe  that  the  surgeon  must  never  forget  that  no  form  of  the 
insti'ument  can  be  expected  to  control  haamorrhage  by  simple 
momentary  pressm-e.  On  the  contrary,  the  pressure  must  be 
continuous  for  five  minutes  at  least.  When,  through  any  cir- 
cumstance, a  pressiu'e-forceps  has  to  be  taken  off  directly  after 
its  application  to  a  bleeding  point,  it  must  first  be  made  to 
twist  the  end  of  the  vessel,  or  else  the  vessel  must  be  liga- 
tm-ed. 

Adams'  Peritoneum-Hook. — This  instrument  (Fig.  33) 
consists  of  a  steel  bar  mounted  on  a  handle.  The  extremity 
of  the  bar  bears  two  teeth,  bent  backwards.  When  the  peri- 
toneum is  reached,  it  is  caught  in  the  teeth  and  raised,  the 
instrument  being  held  in  the  left  hand.    A  hole  is  then  made 


Fio.  33. — Adams'  Peritoneum-Hook. 


in  the  peritoneum  by  means  of  a  scalpel.  Into  this  hole 
the  director  is  introduced. 

Adams'  hook  is  not  indispensable.  When  there  is  no  com- 
plication the  peritoneum  may  be  raised  with  forceps,  or  simply 
scratched  thi-ough  by  the  point  of  the  scalpel.  When,  on  the 
other  hand,  the  peritoneum  is  difficult  to  recognize  or  closely 
adherent  to  the  cyst,  the  hook  is  useless.  It  was  introduced  at 
a  time  when  operators  were  less  certain  of  what  they  might  be 
likely  to  encounter  than  they  are  in  these  days.  Thanks  to 
Su-  Spencer  Wells  and  others  who  have  presented  us,  as  we  may 
say,  with  their  experience  as  pioneers  in  ovariotomy,  we  are 
learning  not  only  what  is  required,  but  also  what  is  superfluous. 

The  hook  is  most  likely  to  be  of  service  in  cases  where,  on 

reaching  the  transversalis  fascia   or  in  dividing  it,  there  is 

evidence  of  either  a  very  thin-walled  cyst,  or  of  intestine  or 

*  See  "  Thoruton's  T-shaped  Compressing  Yovca])^"  (British  MeditMl  Journal, 
vol.  i.,  1881,  p.  55). 
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ascitic  fliiicl  lying  between  the  cyst-wall  and  the  peritoneum. 
The  hook  will  then  be  useful  in  dividing  the  peritoneum  safely, 
and  allowing  the  operator  to  see  thoroughly  what  he  is  cutting 
through. 

The  Director. — Stanley's  (often  incoiTectly  termed  Key's, 
a  name  originally  given  to  a  strongly  curved  instrument)  is  the 
most  convenient  form  of  director  (Fig.  34).    It  is  well  known 


Fig.  34. --Stanley's  Director. 


to  the  general  sm-geon.  It  is  pushed  under  the  peritoneum, 
upwards  and  downwards,  after  a  hole  has  been  made  for  its 
introduction,  and  then  the  peritoneum  is  divided  with  a  scalpel 
or  scissors,  sHd  along  the  groove.  On  no  account  must  the 
director  be  employed  to  detach  adherent  peritoneum  fi'om  the 
cyst-wall. 

Ovariotomy-Trocar. — The  ovariotomy-trocai-  most  gene- 
rally used  is  that  known  to  dealers  as  Sir-  Spencer  Wells' 
improved  siphon  trocar  (Fig.  35).     It  must  be  ordered  "  with 


Fig.  35.— Spencer  Wells'  Ovariotomy-Trocar. 


india-rirbber  tubing  and  siphon  end."  It  is  a  formidable 
looking  instrument  nearly  one  foot  in  length.  Like  other 
implements,  it  is  simple  to  those  who  are  used  to  it,  or  who  have 
often  seen  it  employed ;  but  the  inexperienced  must  study  its 
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mechanism  thoroughly  before  employing  it  at  an  operation.  The 
entire  instrmnent,  generally  spoken  of  as  a  "  trocar,"*  really 
consists  of  thi-ee  parts.  There  is,  fii-st,  the  canniila,t  a  cylindrical 
inner  tube  nearly  seven  inches  in  length  and  half  an  inch  in 
diameter.  This  bears  a  cm-ved  and  roughened  thumb-piece 
moimted  on  a  short  stem.  The  end  is  cut  straight,  not  obliquely. 
It  is  not  necessary  that  this  end  should  be  dome-shaped,  as  in  the 
tapping  trocar  presently  to  be  described.  The  second  part  of 
the  instrument  is  the  trocar  proper.  It  is  a  stout  tube,  into 
which  the  cannula  fits  with  great  accuracy.  Its  extremity  is 
cut  obliquely,  like  a  quiU-pen,  being  pointed  and  sharp-edged.J 
The  trocar  is  furnished  with  a  pair  of  spring  hooks.  ^  By 
pressing  the  thumb  and  outer  side  of  the  forefinger  simul- 
taneously on  the  bars  or  handles  of  the  hooks,  they  are  raised 
by  a  mechanical  contrivance,  so  that  the  cyst-wall  can  be  drawn 
up  by  aid  of  a  volseUa  above  the  line  of  the  hooks.  On  letting 
go  the  handles,  the  fine  hooks  or  teeth  catch  the  cyst-waU. 
firmly,  generally  perforating  it  with  their  points,  which  fit  into 
holes  on  the  trocar.§  At  the  upper  end  of  the  trocar  is  a  slit 
on  the  bayonet-joint  principle  ;  the  stem  of  the  thumb-piece  of 
the  cannula  slides  up  and  down  in  this  slit.  Before  use,  the 
thumb-piece  is  drawn  up  to  the  top  of  the  slit.  After  the 
cyst  has  been  perforated  and  the  fluid  has  begun  to  run  well 
out  of  the  india-rubber  tube,  the  thumb-piece  is  pushed  down 
by  the  thumb,  so  that  the  cannula  projects  beyond  the  sharp 

*  This  term  is  not  of  Greek  but  of  French  origin  :  "  Trois-QUARTS  ou  Tko- 
CART,  instrument  de  chirurgie  dont  on  se  sert  pour  faire  des  ponctions  :  c'est  un 
poiuQon  d'acier,  monte  sur  un  manclie  en  poire,  termine  par  une  pointe  pyi'a- 
midale  ti-iangulaire  a  bords  tranohants,  d'un  suruom,  A  trois  carres  "  (Douillet  : 
DMionnairc  Universellc  dcs  Sciences,  des  Lettrcs,  ci  des  Arts).  The  English  form 
"  trocar  "  is  phonetic.    There  is  no  authority  for  spelling  the  word  "  ti-oohar." 

t  This  word  is  generally  spelt  "  canula."  lu  Smith's  Diclioaanj  I  find  "Can- 
nula, ic,  /.  dim  [canna],  «  s^nall,  low  reed  :  Appuleius.  Cannula  pulmonis,  Iho 
windpipe:  Ccelius  Aurelianus."  The  latter  author  was  a  physician.  It  is 
evident  that  a  real  Latin  medical  word  should  bo  spelt  as  it  is  witten  in  the 
works  of  real  Roman  medical  writers. 

t  For  a  good  account  of  the  history  of  this  instrument,  see  ' '  The  Dome  Trocar 
and  Associated  Instruments  in  Paracentesis,  etc.,"  by  Simon  Fitch,  M.D., 
Halifax,  Nova  Scotia  [Britisk  Medical  Journal,  vol  i.,  1887,  p.  263). 

§  In  Mr.  Bryant's  modification  the  hooks  slide  along  the  cannula,  so  that  the 
volaella  is  not  needed. 
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point  of  tlie  trocar,  and  thus  preserves  the  tumour  from  fui-ther 
wounding.  The  thumb-piece  must  be  made  fast  by  pushing  it 
into  the  side  slit  at  the  end  of  the  longitudinal  slit.  The  thii'd 
part  of  the  entire  instrument  is  the  stout  siphon  end  which 
screws  on,  at  one  end  to  the  trocar,  and  at  the  other  to  a  metal 
ring  at  the  upper  extremity  of  the  gutta-percha  tube.  This 
tube  should  be  about  thi-ee  feet  in  length,  and  half  an  inch  in 
diameter. 

Sometimes  the  cannula  is  made  on  Dr.  Fitch's  dome-shaped 
pattern,  to  be  described  under  the  head  of  Wells'  Tapping 
Trocar. 

The  precise  manner  of  using  this  instrument  mil  be 
stated  in  the  chapter  upon  the  operation  of  Ovariotomy. 

Tail's  Trocar. — Mr.  Lawson  Tait  uses  a  trocar  apparatus 
of  a  different  form  (Fig.  36).  It  is  straight  and  about  nine 
inches  in  length.    The  cannula  is  outside,  and  the  spring 


Fig.  36.— Tait's  Ovaiuotomy-Teocar. 


hooks,  which  are  fitted  on  to  it,  have  very  long  handles.  The 
end  of  the  trocar  is  flattened  and  terminates  in  a  blunt  point, 
truncated  by  an  elliptical  opening.  On  each  of  the  flattened 
sm-faces,  close  to  the  point,  is  a  wide  oval  hole,  about  three- 
quarters  of  an  inch  in  length.  Inside  the  cannula  moves  a 
smaU,  stout  lancet-blade,  which  is  fitted  to  a  short  cylinder 
bearing  a  thumb-piece  on  a  stem.  This  stem  slides  along  a 
bayonet- joint  in  the  cannula,  and  when  pushed  down,  the  lancet 
is  thrust  out  of  the  elliptical  opening  at  the  end  of  the  cannula. 
The  cyst  being  perforated,  the  lancet  is  mthcba^ra  into  the 
cannula  by  pulling  on  the  thumb-piece,  then  the  cyst-waU 
can  be  cbawn  up  into  the  clutches  of  the  hooks,  which  act 
by  a  contrivance  sUghtly  different  to  that  adapted  to  WeUs' 
trocar.  The  cannula  screws  on  to  a  siphon  end.  Mr.  Tait 
claims  for  his  instrument  the  advantages  that,  being  perfectly 
solid,  it  never  admits  air,  and  having  no  inside  mechamsm,  it 
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never  gets  out  of  order.  The  form  of  its  point  enables  the' 
operator  to  punctm-e  secondary  cysts  without  any  alteration 
of  the  mechanism  ;  it  is  not  sliarp,  and  therefore  can  do  no 
hai-m.  It  is  an  ingenious  instrument  and,  I  am  informed, 
works  admirably.  It  seems,  however,  to  have  a  good  deal  of 
inside  mechanism.  Mr.  Tait  has  recently,  as  I  understand, 
employed  a  trocar  of  the  simplest  construction.  It  is  a  plain 
cm-ved  tube  with  a  very  blunt  point  and  no  hooks  :  there  are 
two  holes  a  little  above  the  point.  Thus  it  forms  a  trocar  and 
cannula  in  one  piece  of  metal. 

Tapping  -  Trocar. — For  tapping  ovarian  cysts  whenever 
necessarj- — and  that  should  be  very  seldom — and  for  the  punc- 
tm-e of  cysts  discovered  deep  in  the  pelvic  cavity,  or  recesses 


Fig.  37. — Wells'  Tappixg-Teocar,  showing  the  Dome-shaped  Extremity 
OF  THE  Inner  Tube,  contrived  by  Dr.  Simon  Fitch. 


of  the  abdomen  during  the  course  of  an  operation,  a  "Wells' 
tapping-trocar  (Fig.  37)  will  be  foimd  useful.  It  is  a  kind 
of  miniature  ovariotomy-trocar.  The  cannula  and  the  cmwed 
siphon-end  are  in  one  piece.  The  open  extremity  of  the  can- 
nula is  blunt-edged  and  slightly  narrowed ;  close  to  it  are 
three  oval  apertures.  This  contrivance,  invented  by  Dr.  Fitch,* 
prevents  injury  to  deep  structures,  and  at  the  same  time  allows 

*  See  footnote,  p.  103.  Dr.  Fitcli  appears  to  have  been  tlie  first  to  conti'ivc 
that  the  perforation  shouhl  be  done  by  the  outer  tube,  contrary  to  the  principle 
in  the  old  hydrocele-troear,  and  also  the  first  to  introduce  a  trocar  with  a  rounded 
extremity  to  its  inner  tube. 
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fluid  to  rvm  freely.  The  trocar  is  pointed  and  sharp-edged  at 
its  oblique  extremity.  It  bears  a  thumb-piece,  or  (what  I 
think  is  better)  an  opposed  paii-;  on  pressing  upon  them  the 
cannula  can  be  worked,  a  small  projection  on  its  surface  sliding 
in  a  bayonet- joint  slit  in  the  upper  extremity  of  the  trocar. 
The  whole  instrument  measui-es  about  nine  inches,  and  can  be 
fitted  on  to  an  india-rubber  tube.  It  should  always  be  at  hand 
during  any  abdominal  section.  When  a  thin-walled  broad- 
ligament  cyst  is  to  be  removed,  this  trocar  is  far  more  handy 
than  the  larger  instrument.  It  removes  the  fluid  contents  of 
the  cyst  with  great  expedition,  and  the  collapsing  cyst-walls  can 
be  taken  up  in  the  operator's  hand,  needing  no  spring  hooks. 

The  intending  purchaser  of  a  sample  of  this  instrument  must 
examine  it,  to  make  sure  that  it  is  of  finished  workmanship, 
and  that  the  metal  of  the  tubing  is  not  too  thru.  If  the  trocar 
is  badly  made,  the  bayonet- joint  will  soon  be  damaged,  as 
the  metal  wiU  get  bent  around  it  when  the  instrument  is  being 
cleaned  after  use. 

The  Volsella  *  (Fig.  38)  should  be  about  half  a  foot  in 
length,  and  not  longer.    The  handles  and  shanks  are  slender. 


Fig.  38.— Volsella  fok  Ovauiotomy. 
Beyond  the  pivot,  the  shanks  are  continued  for  about  two  inches, 
and  are  bent  at  a  wide  cmwe.  They  terminate  in  strongly- 
bent  prongs  about  a  quarter  of  an  inch  long,  two  on  the  lower 
and  three  on  the  upper  shank,  where  the  middle  prong  is  more 
strongly  curved  than  the  others.  The  forceps  is  held  with  the 
left  thumb  in  the  upper  bow,  and  the  fore-  or  middle-finger  m 
the  lower ;  in  this  position  then  the  prongs  ai-e  dii-ected  down- 
wards, the  triple  prongs  lying  uppermost. 

This  volseUa  is,  I  consider,  indispensable,  excepting  to  ope- 
rators who  prefer  Bryant's  ovariotomy  trocar  to  other  similar 
*  See  note  on  "Volsella,"  p.  78. 
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instruments.  The  prongs  readily  grasp  the  cyst-waU  close  to 
the  point  where  it  has  just  heen  perforated  by  the  trocar.  The 
wall  is  then  pulled  up  under  the  spring  hooks  on  the  trocai", 
which  are  kept  apart  by  the  pressm'e  of  the  operator's  right 
thumb  and  fingers  (page  103).  This  manoeuvre  is  perfectly 
simple,  and  is  the  best  way  to  prevent  the  collapsing  cyst  from 
slipping  off  the  canntda,  and  to  avoid  escape  of  fluid  into 
the  peritoneal  cavity. 

This  instrument  is  too  delicately  made  for  grasping  uterine 
or  very  firm  solid  ovarian  tumom-s.  On  the  other  hand,  the 
powerful  volsella  used  in  operations  for  the  removal  of  such 
tiunours  is  not  suited  for  application  to  the  soft  walls  of 
ovarian  cysts,  which  they  crush  or  tear,  rather  than  grasp,  to 
the  great  inconvenience  of  the  operator  and  his  assistant. 

Nelaton's  Volsella,  or  Cyst-Forceps  (Fig.  39),  is  a 
strong  and  valuable  instrument  that  should  always  be  at  hand 


Fig.  39. — Ni5laton's  Volsella. 


in  the  com-se  of  an  ovariotomy,  but  the  assistant  must  know 
how  to  use  it.  It  measures  nine  inches  in  length.  The  blades 
fai-m  two  stout,  laterally -flattened,  almost  cu'cular  discs.  The 
inner  sm-face  of  each  blade  is  deeply  grooved,  and  bears  four 
spikes  and  four  holes,  which  fit  similar  holes  and  spikes  on  the 
opposite  blade.  The  blades  have  also  a  large  central  perfora- 
tion. This  aperture  is  bevelled  on  the  outer  aspect  of  the  blade. 
The  object  of  the  perforation  is  to  allow  the  compressed  tissue 
TO  bulge  through  it,  so'  as  to  form  a  convex  prominence,  which 
acts  like  a  pivot-head,  and  aids  in  making  the  grip  as  firm  as 
possible.  The  bevelling  j^revents  the  bulging  tissues  from 
Ijeing  cut.  A  similar  aiTangement  is  seen  in  tongue-forceps. 
The  shanks  can  be  unfastened  at  the  pivot,  and  they  bear  a  ' 
Matthieu's  catch  opposite  the  handles.  This  instrument  is 
very  useful  for  holding  the  cyst  in  the  stage  of  the  operation 
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between  its  puncture  by  the  trocar  and  the  ligature  of  its 
pedicle.  Two  are  needpd  and  should  thus  be  employed,  when 
solid  contents  or  the  septa  within  multilocular  cysts  are 
broken  up.  After  the  trocar  is  withdi'awn,  the  opposite  edges 
of  the  aperture  in  the  cyst-wall  made  by  that  instrument  are 
seized  by  the  operator  by  means  of  the  volsella.*  The 
assistant  takes  the  volseUa  in  liis  hands,  and  holds  the  cyst-wall 
apart  at  the  trocar-wound ;  then  the  operator  can  enlarge  the 
wound,  and  phmge  his  hand  into  the  cavity  of  the  cyst. 
When  adhesions  are  being  broken  down,  the  cyst-wall, 
doubled  up  if  possible,  may  conveniently  be  held  steady  by 
the  assistant. 

There  are  certain  precautions  necessary  to  observe  when 
Nelaton's  volsella  is  used.    A  good  broad  piece  of  cyst-waU, 
broader  than  the  blades  themselves,  must  be  seized.  The 
operator  and  assistant  should  ascertain  if  the  cyst- wall  be  firm, 
as  is  the  rule  in  an  ordinary  multilocular  cyst ;  or  soft,  as  in 
most  malignant  tumoui-s  and  in  cysts  filled  with  glandular 
material ;  or  brittle,  as  in  some  dermoid  cysts,  or  in  cysts  that 
have  frequently  become  inflamed.    If  soft  or  brittle,  traction 
must  be  effected  with  care  by  the  assistant,  else  whilst  the 
operator  is  gToping  in  the  interior  of  the  cyst  one  volsella 
may  tear  away  the  piece  of  wall  which  it  holds,  and  the  cyst 
will  recede  into  the  abdominal  cavity,  into  which  some  of  its 
contents  will  escape.     Again,  if  the  cyst-wall  be  held  too 
tightly  by  the  assistant,  it  may  be  rendered  so  tense  that 
should  it  be  softened  by  some  pathological  change  behind,  the 
operator  will  be  more  likely  to  thrust  his  hand  thi-ough  the 
back  of  the  tumour;   besides,  the  volsella  may  itself  tear 
away  a  large  piece  of  the  tumom-  if   carelessly  handled. 
Again,  whilst  the  operator  is  separating  adhesions,  fii-m  trac- 
tion on  the  cyst-waU  is  dangerous  ;  it  must  be  merely  steadied 
by  the  volsella.    The  assistant  must  not  puU  hard  mth  this 
instrument  when  the  timiour  is  coming  out  of  the  abdomen, 
or  the  latter  may  slip  out  suddenly,  aUowing  escape  of  m- 

*  Directions  of  this  Idnd  will  ho  more  or  less  repeated  when  I  come  to  the 
details  of  the  operation.  I  consider  that  such  repetition  is  necessary,  as  I  cannot 
very  weU  describe  an  instrument  mthout  noting  how  it  should  be  employed,  nor 
can'  I  describe  an  operation  without  refenlng  to  the  use  of  each  instrument. 
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testine  and  omentuin,  and  perhaps  lacerating  its  pedicle. 
These  are  no  remote  nor  even-  very  unusual  contingencies. 

It  is  therefore  necessaiy,  when  using  Nelaton's  volsella,  to 
ascertain  the  stoutness  of  the  cyst- wall ;  and  if  it  he  found 
fii-m,  to  seize  a  good  piece  hetween  the  hlades  of  the  instru- 
ment, and  to  hold  it  tightly,  hut  -without  violent  traction.  If 
the  waU  be  soft  or  brittle,  it  is  best  to  seize  a  piece  between 
the  blades,  and  to  let  the  instrument  hang  over  the  sides  of 
the  abdomen,  as  it  is  not  safe  for  the  assistant  to  drag  on  its 
handles.  When,  however,  the  walls  are  very  soft,  and,  above 
all,  if  there  be  fear  of  their  tearing  near  the  pedicle,  the  in- 
strument should  be  discarded,  and  a  large  piece  of  cyst-wall 
may  be  held  in  the  assistant's  hands.  This  I  have  often  seen 
performed  with  advantage. 

Dr.  Atlee  employed  a  forceps  designed  by  Dr.  Titch,  where 
the  blades  formed  a  pair  of  rings,  with  their  opposing  surfaces 
deeply  grooved.  This  instrument  rendered  the  teeth  on  the 
trocar  and  the  simple  volsella  both  unnecessary.* 

Cyst-Forceps:  Large  Pressure-Forceps.— One  of  the 
most  indispensable  insti-uments  for  the  ovariotomist  is  the  cyst- 
or  large  pressure-forceps.  The  latter  term  is  employed  by  Sir 
Spencer  Wells  (Fig.  40).    It  is  a  large  and  powerful  forceps, 


Fig.  40. — Cyst-Foucev.s  or  Large  Pressure -Forcei-.s  {straight  hlades). 


the  handles  and  shanks  up  to  the  pivot  measuring  together 
over  seven  inches  in  length,  the  blades  and  the  remainder 
of  the  instrument  below  the  pivot  about  two  and  a  half. 
In  the  typical  and  best  form  the  blades  are  bent  at  an  angle 
of   120°  to  the  shanks,  on  the  plane  of  the  extremities  of 

*  Fitoli,  loc.  oil.,  p.  103,  footnote. 
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the  pivot  (Fig.  41).  On  this  plane  the  blades  are  compara- 
tively flat,  Avhilst  laterally  they  are  very  blunt-edged,  but  only 
slightly  convex  from  above  downwards.  The  point  is  quite 
blunt,  but  not  bulbous.  The  teeth  of  the  blades  are  of  uniform 
size,  large,  blunt  and  obhque.  They  are  fine  examples  of 
U-teeth,  the  signification  of  which  term  has  been  abeady 
explained.  Owing  to  the  long  leverage  of  the  shanks  and  the 
four  catches,  the  grip  of  the  handles  is  exceedingly  powerful. 
The  shanks  cross  each  other  precisely  as  in  Wells'  new  forceps 
(page  97)  ;  when  the  instrument  is  closed  at  the  fourth  catch 
they  almost  cover  each  other ;  when  closed  at  the  first  there  is 
still  no  gap  between  the  shanks.  It  is  evident  that  a  space  of 
this  kind  would  be  a  more  serious  defect  ia  this  than  in  the 
smaller  forceps.  Omentum,  or  even  a  piece  of  iatestine,  might 
easily  get  caught  in  the  gap,  and  if  the  operator  raised  the 
handles  without  seeing  the  complication,  a  very  gentle  move- 
ment would  be  sufiicient  to  tear  the  entangled  structm-e,  owing 
to  the  powerful  leverage  of  the  instrument.  As  it  is  con- 
structed, such  an  accident  is  impossible.  There  are  four  teeth 
on  the  ratchet,  whi-ch  is  placed  half  an  inch  below  the  bows  or 
rings.  These  latter  are  more  than  an  inch  long  in  diameter, 
stout  and  bevelled. 

The  cyst  or  large  pressure-forceps  is  an  instrument  of  the 
highest  service  to  the  operator  under  many  cii'cumstances.  Should 
part  of  a  large  tumom-  tear  itself  away,  or  ruptm-e  in  the  pro- 
cess of  its  extraction  from  the  abdominal  cavity,  the  htemon-hage 
may  be  very  severe,  and  in  any  case  the  forceps  shoidd  be 
applied  to  the  cyst  below  the  rent  or,  if  possible,  to  the  pedicle. 
There  are  also  cases  where  it  is  advisable  to  secm-e  the  pedicle 
by  means  of  this  forceps,  and  to  cut  away  the  tumom-  before 
ligatm-e  of  the  pedicle  is  attempted.  This  is  especially  necessary 
when  no  true  pedicle  exists.    The  tumom-  may  have  to  be 
shelled  out  of  its  capsule  or  separated  fi-om  its  adhesions,  a 
process  wHch  takes  up  much  time.    Then  the  forceps  may  be 
applied  to  the  deepest  part  of  the  capsule  or  tumom-,  which  can 
thus  be  safely  grasped.    The  whole,  or  as  much  as  possible,  of 
the  tumour  is  cut  away,  and  the  pedicle  can  be  then  attended 
to ;  on  the  other  hand,  this  instrument  is  not  generaUy  used 
when  a  good  long  pedicle  is  discovered,  without  any  trouble,  as 
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the  tapped  cyst  collapses.  Such  a  pedicle  is  thiu  and  delicate, 
and  the  blades  of  the  forceps  will  merely  crush  its  tissues  need- 
lessly.* Besides,  it  is  easier  to  apply  the  ligature  before  cutting 
away  the  cj'st,  and  this  can  be  done  with  perfect  safety.  If, 
however,  the  cyst  be  bulky  and  loaded  with  glandular  or 
malignant  growths,  and  if  on  extraction  through  the  abdominal 
wound,  its  pedicle  be  found  to  be  thin  and  tender,  the  forceps 
may  convenientl}^  and  safely  be  fixed  on  the  pedicle,  very  close 
to  its  attachment  to  the  cyst,  or  to  the  base  of  the  cyst  itself. 
The  bulky  tumour,  which  is  then  much  in  the  way,  may  be  cut 
off,  and  the  pedicle  secm-ed  afterwards.  In  separating  adhesions 
to  the  liver  and  omentum  some  operators  apply  it  to  the 
adhesion  and  cut  away  the  cyst,  attending  to  the  possible 
hfemorrhage  afterwards.  For  this  purpose,  however,  the  cyst- 
forceps  is  too  large.  Most  operators  find  that  it  is  suflScient  to 
te&r  through  the  adhesion  and  secure  the  bleeding  vessels  with 
small  pressure-forceps.    This  is  my  own  practice.    In  oophorec- 


FiG.  41.— Large  Puessuke-Foucei's.     Vahieties  wrra  T-bladtss  and  with 
Blades  bent  at  a  Right  and  at  an  Obtuse  Angle. 

tomy  the  cyst-forceps  is  often  needed  in  order  to  keep  the 
tube  and  ovary  steady  whilst  the  Ugatru-e  is  being  appHed.  An 
assistant's  hand  is  less  trustworthy  for  the  purpose. 

There  are  two  other  varieties  of  cyst-forceps  in  ti-equent  use, 
the  straight-bladed  and  the  T-bladed  forceps. 

The  straight-bladed  cyst-forceps  (Fig.  40)  is  simply  a 
magnified  or  enlarged  form  of  Wells'  new  pressm-e-forceps. 
The  U-teeth  of  the  blades  are,  however,  placed  obliquely  in  the 
larger  forceps.  The  T-bladed  cyst-forceps  is  a  large  form  of 
the  T-bladed  pressure-forceps  described  and  figm'ed  at  page  100. 

*  Some  operators,  however,  ospccially  Dr.  Bantook,  prefer  to  employ  tins 
instrument  even  when  the  simplest  pedicle  is  secured. 
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Wells'  Large  and  Small  Clamp-Forceps.— These 
instruments  (Figs.  42  and  43)  were  once  largely  employed,  but 


Fifi.  42.— Wklls  Lauge  CLAMi'-FoncErs. 

are  now  seldom  used,  as  the  large  pressure-forceps  answer  their 
purpose  and  are  of  more  general  application.  Some  operators, 
indeed,  never  use  them.  The  chief  advantage  of  this  kind  of 
clamp-forceps  over  the  large  pressure-forceps  is  the  shortness  of 
the  handles  of  the  former,  which  therefore  do  not  get  in  the  way 
of  the  operator,  and  the  great  length  and  breadth  of  the  blades, 
which  are  suited  for  securing  very  broad  bleecUng  sm-f aces ; 
hence,  it  is  advisable  to  keep  a  large  and  a  small  forceps  of 


Fig.  43.— Wells'  Small  Clami'-Forceps. 

tHs  kind  in  hand  at  a  general  or  special  hospital,  but  they 
need  not  be  added  to  the  armomy  of  private  operating  practice. 
The  screw  mechanism  on  the  handles  for  fixing  the  blades, 
explained  by  the  woodcuts,  is  neither  so  easy  to  work,  nor  to 
clean,  nor  to  keep  in  order,  as  the  simple  catches  m  the  handles 
of  the  newer  large  pressure-forceps. 

Pedicle-Needles.  —  These  instruments  are  necessary  for 
transfixing,  and  thus  carrying  the  ligatm-e  thi-ough  the  pedicle. 
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For  the  piu-pose  of  securing  the  vessels  in  the  outer  border  of 
the  pedicle  a  stout  ciu'ved  suture-needle  is  sufficient ;  it  should 
not  be  sharp-edged,  aud  may  be  used  with  or  without  the  aid  of 
a  needle-holder.  An  ordinary  needle  would  involve  clumsy 
and  dangerous  manipulations,  if  employed  for  the  transfixion  of 
the  jDedicle. 

Many  different  forms  of  pedicle-needles  have  been  devised. 
The  most  convenient  type  is  a  long  curved  needle  mounted  on  a 
handle  and  bearing  an  eye  near  the  point.  This  "  Liston's 
needle  "  must  be  very  weU  known  to  every  surgeon,  as  it  is 
constantly  employed  for  plastic  operations  and  for  any  j^ro- 
cedm-e  where  ligatures  and  sutm-es  have  to  be  passed  thi-ough 
parts  not  convenient  for  the  play  of  the  fingers  necessary  when 
a  common  suture-needle  is  used. 

The  pedicle-needle  employed  by  the  surgeons  at  the  Samari- 
tan Hospital  (Fig.  44)  is  made  in  several  sizes.    The  best  for 


Fig.  44. — Pedicle-Needle.* 

ordinary  use — that  is,  for  passing  a  ligature  through  a  pedicle  of 
the  common  type — is  six  inches  in  length,  measured  fi-om  hilt  to 
point  along  the  curve,  and  is  mounted  on  a  roughened  ebony 
handle  four  inches  long.  The  eye  should  be  wide  enough  to 
admit  No.  4  China  silk  ligature.t  The  form  of  this  needle 
allows  facility  of  movement  and  command  of  the  point.  The 
operator  must  remember  that  it  may  act  as  a  powerful  lever, 
and  therefore  he  must  hold  the  handle  lightly  as  the  shank  of 
the  needle  passes  through  the  tissues,  else  the  pedicle  may  be 
spHt.  The  point  must  be  just  sharp  enough  to  push  its  way 
through  a  thick  pedicle,  but  the  edges  of  the  flattened,  curved 
part  of  the  needle  must  be  very  thick  and  blunt.  The  surgeon 
must  see  to  this  when  he  purchases  the  instrument.  Bluntness 
of  the  point  may  bruise  the  tissues  needlessly  and  even  spHt 

*  Mr.  Thornton  eniploj's  a  more  sti-ongly  curved  instrument, 
t  When  the  eye  is  too  iiarrosv,  threading  in  the  middle  of  an  operation  will  be 
very  troublesome. 
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them.    Sharpness  of  the  edges  near  the  point  may  he  the  cause 
of  large  vessels  being  wounded. 

This  pedicle-needle  must  be  thi-eaded  before  the  operation. 
The  passing  through  of  the  threads  with  the  needle  never 
appears  to  me  to  do  the  least  harm.  On  the  other  hand,  if  the 
needle  be  threaded  after  the  point  has  passed  through  the 
pedicle,  the  process  may  be  troublesome ;  the  shank  of  the 
needle  may  have  to  be  pushed  through  the  pedicle  to  an 
imnecessary  extent,  and  the  surgeon,  pressing  on  the  handle, 
may  cause  the  pedicle  to  be  spht  rather  than  simply  perforated. 

A  shorter  and  smaller  pedicle-needle  of  this  kind  should 

always  be  at  hand. 

Sir  Spencer  Wells  advocates  a  larger  and  still  blunter  needle 
(Fig.  45)  with  a  shank  nearly  nine  inches  long,  and  a  very 


Fig.  45.— Wells'  Blunt-ended  Pedicle-Needle. 

stout  roughened  ebony  handle  a  Uttle  shorter  than  in  the  kind 
iust  described.  On  account  of  the  length  of  the  shank,  it 
becomes  necessary  that  the  handle  should  be  made  stout  m 
order  that  the  surgeon  may  control  its  movements  thoroughly. 
The  point  is  exceedingly  blunt,  the  sides  of  the  needle  near  the 
point  still  blunter,  and  the  eye  is  a  large  oval  hole  nearly  a 
quarter  of  an  inch  in  its  long  diameter. 

Long  Pedicle-Needle.-This  instrmnent  (Pig.  46)  is  not 


Fig.  46.— Long  Pedicle-Needle. 


indispensable,  indeed  some  operators  seldom,  if  ever,_  employ  it ; 
but  under  one  condition,  at  least,  it  may  prove  of  high  service. 
It  is  a  fi-ee  needle-that  is  to  say,  it  is  not  moimt^d  upon  a 
handle  In  length  it  measures  over  sis  inches,  and  is  made 
of  well-tempered  steel.  In  form  it  is  cyUndi-ical,  tapermg 
gradually  to  a  point  which  is  moderately  sharp.    The  eye  is 
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a  qiifU'ter  of  an  inch  long  and  aboi;t  one-eighth  of  an  inch 
wide — that  is,  as  wide  as  it  can  be  made  without  Aveakening 
the  head  of  the  needle  or  rendering  any  bulging  of  its  borders 
necessary ;  this  latter  aiTangement  would  cause  the  wound, 
which  the  needle  makes  in  transfixing  the  pedicle,  to  be 
needlessly  wide. 

The  chief  advantage  of  the  long  pedicle-needle  is  its  large 
eye.  Such  an  eye  could  not  be  safely  made  near  the  point  of 
a  handled  pedicle-needle.  The  position  as  weU  as  the  size  of 
the  eye  renders  this  needle  very  useful  when  a  broad  pedicle 
requii-es  a  second  transfixion.  In  describing  the  operation,  I 
shall  explain  how  it  is  necessary,  under  these  circumstances,  to 
re-thi-ead  the  needle  with  one  of  the  Hgatm-e  silks,  together 
with  another  silk,  after  the  first  transfixion.  Threading  needles 
in  the  midst  of  an  operation  is  a  troublesome  proceeding, 
especially  when,  as  in  this  case,  the  threading  must  be  done  by 
the  operator  or  his  senior  assistant,  the  position  of  the  needle 
at  the  time  preventing  anybody  else  fi-om  doing  that  service. 
The  difficulty  is  much  lessened  by  the  size  of  the  eye  of  this 
needle.  With  an  ordinary  cmwed  and  handled  needle  this 
re-threading  process  is  very  troublesome. 

The  Needle-holder  (Fig.  47)  should  be  stout,  as  it  has  to 


Fig.  47.— Needle-holder. 


be  employed  in  passing  needles  through  the  integument  in  the 
abdominal  walls.  The  shank  should  be  about  five  inches  long, 
between  the  bows  and  the  pivot.  The  blades  are  exceedingly 
stout,  short  and  curved,  and  terminate  in  a  very  blunt  nozzle. 
Their  inner  surfaces  are  roughened.  The  instrument  should  be 
held  so  that  when  the  thumb  Hes  in  the  upper  bow,  the  blades, 
holding  the  needle,  tiu-n  towards  the  part  to  be  transfixed. 
For  general  use,  this  instrument  is  excellent. 
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The  Needles. — The  needles  employed  by  ovariotomists 
are  generally  stout  and  straight  (Pig.  48).   They  are  triangular, 


Fig.  48.— Needle  for  Oa'akiotomy. 

with  sharp  angles,  near  the  point.  An  ordinary  curved  suture- 
needle,  such  as  is  carried  in  a  surgeon's  pocket-case,  is  best  for 
the  purpose  of  passing  a  silk  ligature  thi-ough  the  outer  border 
of  the  pedicle  in  order  to  secui-e  the  ovarian  vessels. 

Hagedorn's  Needle  and  Needle-holder.— Dr.  Hagedorn, 
of  Magdeburg,  is  the  inventor  of  a  special  form  of  needle  much 
used  by  British  and  Continental  surgeons,  particularly  for  plastic 
operations.  It  is  very  serviceable  in  operations  for  ruptured 
perineum,  and  in  the  application  of  a  suture  to  the  edges  of  the 
stump  of  the  pedicle  of  the  uterus  after  the  removal  of  a  fibroid 
tumour,  as  will  be  described  in  the  chapter  on  Hysterectomy. 
.  In  sewing  up  wounds  of  intestine,  damaged  dm-ing  the  separa- 
tion of  adhesions  in  ovariotomy  and  hysterectomy  it  is  in  some 
respects  superior  to  the  ordinary  needle. 

The  kind  of  needle  in  general  use  has  a  stem,  the  section  of 
which  forms  either  a  circle  or  an  oval.  It  is  flattened  at  the  inner 
side  of  its  curve,  so  as  to  present  a  broad  double  _  edge,  which 
is  transverse  to  the  cm-ve  and  terminates  in  a  point.  Hence, 
when  used  for  the  introduction  of  a  suture  by  the  side  of  a 
wound,  it  makes  a  puncture,  or  rather,  a  small  vertical  incision, 
parallel  with  the  dii-ection  of  tte  wound.  On  tying  the  suture, 
the  inner  margin  of  this  incision  is  di-agged  inwards  towards  the 
wound  ;  so  that  an  eUiptical,  or  even  triangular,  gap  is  formed 
at  the  site  of  the  punctm-e,  which  may  be  slow  to  heal  (Fig. 
50  a  b)  A  smaU  fistula  or  abscess  may  form  thi-ough  the 
nature  of  the  puncture.  The  point  of  the  old  kind  of  needle, 
flattened  on  its  concave  side,  is  weak  and  apt  to  de^aate  from  its 
intended  dii-ection  in  tough  or  hardened  tissues.  In  short,  this 
older  kind  of  needle  has  at  least  two  serious  disadvantages, 
especially  when  employed  for  plastic  operations.  In  such  pro- 
ceedings it  is  particularly  important  that  the  needle  should 
run  easily  thi-ough  the  tough  integument,  and  that  the  wound 
should  heal  as  quickly  as  possible,  the  punctui-es  bemg  of  sucJi 
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a  natm-e  as  to  offer  no  chance  of  any  complication  interfering 
with,  union  by  ni-st  intention.  The  presence  of  fistulous  tracks 
and  small  abscesses  near  the  wound  is,  of  necessity,  liable  to 
defeat  the  object  of  any  plastic  operation. 

The  stem  of  Dr.  Hagedorn's  needle  forms  an  oblong  parallelo- 
gi'am  on  section.  It  is  of  equal  width  and  thickness  thi-oughout 
its  entii'e  length,  and  is  cm-ved  on  its  axis,  with  its  short  cutting 
edge  on  its  convex  side  near  the  point.  This  edge  is  about  thi-ee 
times  the  width  of  the  needle.  The  curve  of  the  needle  forms 
a  semi-circle. 

Being  curved  on  the  edge,  this  needle  is  more  resistant  than 
the  older  form,  and  the  point  follows,  without  deviation,  the 
intended  direction  of  the  puncture.    The  eye  perforates  the  flat 
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Fig.  49.— Hagedorn's  Needles  [natural  size). 

side,  so  that  it  can  be  made  larger  and  more  tapering  at  the  ter- 
minal end,  in  consequence  of  which  even  a  stout  double  thread 
wiU  pass  without  difficulty  through  the  punctm-e.  The  needle 
is  of  equal  thickness  throughout.  Hence,  when  imder  different 
circumstances  it  may  be  thought  advisable  to  grasp  the  needle 
in  the  holder  at  different  parts  of  its  length,  so  as  to  facilitate 
its  passage  through  the  tissues,  this  may  be  done  without  any 
risk  of  breaking  or  bending.  The  cutting  edge  of  Hagedorn's 
needle  is  on  the  convex  side,  and  is  as  short  as  possible,  consistent 
with  efficiency.  It  cannot  be  injured  or  blunted  by  the  needle- 
holder,  and  may  readily  be  sharpened  when  required.  Owing 
to  the  form  of  the  needle,  the  incision  which  it  makes  is  not 
vertical,  but  horizontal  as  in  a  button-hole,  and,  therefore,  at 
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a  right  angle  to  the  edge  of  the  wound,  so  that  the  two  edges 
of  the  stitch-wound,  on  tying  the  sutui'e,  are  di-awn  into  close 
apposition  (Fig.  50).  These  needles  cause  less  injury  to  the 
tissues  than  the  older  form,  which  is  of  high  importance,  especially 
in  sutui-es  of  nerves  and  tendons,  as  well  as  in  plastic  operations. 

As  there  are  operations  where  a  shallow-cm-ved,  or  even  a 
straight  needle,  is  required,  five  different  forms  (see  Fig.  49)  are 
made.  In  Fig.  49,  Nos.  6  and  10  (the  smallest)  are  represented. 
Dr.  Hagedorn  has  contrived  a  needle,  with  a  round  point,  for 
intestinal  sutures.  A  thinner  form  of  needle,  useful  in  plastic 
operations  on  the  female  organs,  has  been  invented. 


pjg,   50.'-DlAC!l!AM  SHOWING  EfFECT.S  OF  SUTtJRE  ON  "WOUNP  MADE  BY 

(«,,  b)  Ordinary  and  (c,  d)  Hagedoiin's  Needles. 

Dr.  Hagedorn  has  also  invented  a  needle-holder  which  can 
grasp  the  needle  fljmly  without  any  risk  of  breaking  it.  The 
needle  can  be  seized  or  disengaged  with  equal  readiness ;  and 
its  point,  after  having  passed  thi'ough  the  tissues,  can  be  taken 
hold  of  without  injury  to  itself  or  to  the  sm-rounding  soft  parts, 
being  guarded  by  the  jaws  of  the  needle-holder. 

The  needle-holder  (Fig.  51)  consists  of  a  steel  rod,  ending  in 
a  handle,  upon  which  a  similar  shorter  rod  is  made  to  glide  up 
and  dowi.  Both  rods  form,  at  a  right  angle  to  theii-  anterior 
termination,  the  jaw,  which  is  lined  with  copper.  The  ^n>and- 
down  movement  of  the  rods  is  effected  by  a  lever  handle,  held 
in  position  by  a  moveable  screw.  A  ratchet  on  the  lower  part 
of  the  handle  serves  for  fixing  the  needle.    When  the  handle  is 
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fixed  to  the  fii-st  tooth  on  the  ratchet,  a  stout  needle  can  be  hold 
in  the  jaw;  the  second  and  third  teeth  are  intended  for  fixing 
the  handle  when  finer  needles  are  used.  A  sUght  pressure  with 
the  Uttle  finger  on  the  ratchet  will  easily  release  the  stop,  and 
set  the  needle  free.  In  using  it,  the  needle-holder  is  held  in 
such  a  position  that  the  little  finger  is  near  the  ratchet,  ready 
for  releasing  its  hold  by  slightly  pressing  against  it.  Care  must 
be  taken  that  the  needle  is  placed  in  the  longest  diameter  of  the 
jaw,  with  the  inner  cmwe  close  to  the  stem  of  the  fixed  rod. 
Only  when  the  needle  has  been  grasped  in  this  manner  wiU  its 
perfectly  fii'm  position  be  secured.  The  surgeon  must  never 
attempt  to  pass  a  needle  thi-ough  tissues,  by  the  aid  of  this 
holder,  without  having  fixed  the  lever  handle  in  the  ratchet. 


Fig.  51. — Hagedorn's  Neeule-holdem. 


Otherwise  the  handle  will  press  inconveniently  on  the  palm 
of  his  hand,  and  the  needle  will  probably  slip  out,  or  become 
deflected  from  its  right  course. 

Two  varieties  of  the  holder  are  especially  made  for  operations 
on  women.  One  kind  has  a  rectangular,  and  the  other  an 
oblique  jaw. 

Hagedorn's  needle-holder  is  easy  to  work  after  a  little 
practice.  If  the  surgeon  attempts  to  use  it  in  the  course  of  an 
ojieration  without  having  mastered  its  mechanism,  which  is  no 
difficult  task,  he  may  get  into  difficulties,  and  throw  unfair 
discredit  on  the  instrument.  It  cannot  be  denied  that  new 
inventions  are  sometimes  discredited  in  this  manner. 

Sutures. — These  may  be  either  of  silk,  composed  of 
No.  2  Chinese  twist,  or  else  of  silkworm-gut.  They  should  be 
cut  about  a  foot  and  a  half  long.    If  too  short,  they  are  incon- 
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venient  for  tlie  assistant  to  hold  firmly,  whilst  the  surgeon  is 
sponging  the  peritoneal  cavity  previous  to  closing  the  wound. 

Each  end  of  a  suture  is  thi'eaded  on  to  a  needle  of  the  kind 
described  at  page  116.  A  set  of  six  or  eight  pairs  of  needles 
are  thus  treated  before  operation,  and  fastened  on  to  a  strip  of 
carbolic  or  thymol  gauze,  each  pair  being  held  close  together, 
and  then  made  to  transfix  the  gauze.  The  strip  of  gauze  is 
then  rolled  up,  and  placed  in  a  convenient  position  in  the  tray. 

Silkworm-Gut. — This  material  has  been  much  used,  and 
greatly  recommended  by  Dr.  Bantock  and  other  operators. 
I  believe  that  it  is  the  best  material  for  closing  the  abdominal 
wound,  being  easy  to  introduce,  and  particularly  easy  to 
remove.  I  do  not  say  that  if  left  in  the  tissues  it  can  never 
excite  irritation,  nor  cause  abscess.  It  may  do  both.  Like  any 
other  kind  of  suture,  however,  it  must  not  be  left  in  the  tissues. 
Being  readily  removed,  there  is  no  excuse  for  leaving  it  in  the 
tissues.  Silkworm  gut  is  also  valuable  for  plastic  operations. 
For  ligatui'e  and  sutures  within  the  peritoneal  cavity,  silk 
must  be  employed. 

Silkworm-gut,  or  fil  de  Florence,  is  thus  prepared.  The 
silkworms,  when  full-grown  and  about  to  spin,  are  steeped  in 
vinegar.  This  makes  their  bodies  soft,  and  converts  the  fluid  in 
the  silk-glands  into  a  pulpy  mass.  After  soaking  in  vinegar 
for  two  hours,  the  skins  are  removed  fi-om  the  worms,  and  the 
silk-glands  are  extracted.  The  glands  are  then  rolled  between 
the  finger  and  thumb,  stretched  to  the  necessary  length  and 
thickness,  and  fixed  till  dry.* 

This  material  is  much  used  by  anglers.  When  employed  by 
the  surgeon,  the  red-stained  samples  are  the  best.  It  must  be 
soaked  in  water,  pure,  or  carbolized  for  at  least  ten  minutes  or 
more  before  use.  If  not  sufficiently  soaked,  it  remains  stifE  and 
slippery,  and  is  very  apt  to  slip  out  of  the  needle-hole  when  it 
is  being  passed  through  the  abdominal  wound.  This  causes  the 
operator  much  trouble,  as  I  know  from  the  experience  of  one 
of  my  own  cases,  where  the  gut  had  not  been  properly  prepai-ed 
by  the  nurse.    It  is  as  smooth  as  spun-glass  or  metaUic  suture, 

*  The  Colonies,  1878.  Dr.  Bantock  quotes  the  original  in  "Fii'St  Series  of 
Twenty -five  Cases  of  Completed  Ovariotomy"  [Brilish  Medical  Journal,  vol.  i., 
1879,  p.  770). 
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and  not  being  composed  of  strands  or  fibres,  it  cannot  lodge 
fluids  or  minute  pai'ticles  of  solid  organic  matter,  lilie  silk 
sutures.  Being  very  pHable,  it  flies  apart  wben  cut  on  one 
side  of  the  knot.  This  property  greatly  facilitates  the  removal 
of  the  sutm-es  from  the  abdominal  woimd. 

Care  must  be  taken,  after  the  complete  set  of  silkworm-gut 
sutures  have  been  introduced  into  the  abdominal  wound,  that 
they  are  not  jerked  out  of  the  assistant's  hands  whilst  the 
operator  is  introducing  or  withdrawing  the  sponges  employed 
for  cleansing  the  peritoneum.  This  may  happen,  as  the  gut 
becomes  slippery  when  wet.  To  avoid  the  accident,  the  ends  of 
the  gut  thi-eads  should  be  collected  on  each  side  and  held 
together  by  compression-forceps.  As  the  cut  ends  of  the  gut 
become  stiff  when  it  dries,  the  operator  must  be  careful  that 
they  do  not  turn  directly  upwards  or  downwards,  so  as  to  sink 
between  the  cut  surfaces  of  integument  into  the  wound.  The 
cut  end  need  never  be  over  a  quarter  of  an  inch  in  length. 
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CHAPTEE  IV. 

INSTRUMENTS  AND  APPLIANCES 

(Coiitimtod). 

Instruments  used  in  Hysterectomy.— I  shall  now 
proceed  to  describe  certain  instruments  which  are  requii-ed  for 
hysterectomy.  They  should  be  at  hand  whenever  the  sm-geon 
operates  in  a  case  of  doubtful  pelvic  tmnour,  and  particularly 
when  oophorectomy  for  the  cure  of  uterine  fibroid  is  contem- 
plated. It  may  very  probably  be  foimd  that  the  pedicle  of  one 
or  both  appendages  cannot  be  safely  secured  and  that  hasmor- 
rhage  can  only- be  checked  by  amputation  of  the  uterus  above 
the  cervix. 

Koeberle's  Serre-Nceud.— This  instrument  is  sometimes 
termed  an  ecraseur  and  sometimes  a  wire  clamp,  but  serre-nceud 
appears  to  be  the  name  by  which  it  is  generally  known.  I 
therefore  retain  that  name,  but  to  aU  intents  and  pui'poses  it  is  a 
clamp,  and  was  originally  used  as  such  by  Professor  Koeberle, 
of  Strasburg,  in  ovariotomy.  In  his  Ma>ri(cl  Opemtoirc  de 
rOcariotomie  (1870),  with  notes  by  Dr.  Taule,  he  states  that  it 
was  then  his  custom  to  secure  the  pedicle  of  an  ovarian  tumour- 
with  this  serre-noeud,  which  he  considered  as  superior  to  the 
clamps  then  in  use  ;  it  could  be  applied  in  all  cases,  and  this 
fact  alone  made  the  instrument  incontestably  superior  to  any 
other.  By  this  assertion,  he  signified  that  the  wire  of  the  serre- 
noeud  coidd  be  applied  to  a  very  broad,  short  pedicle,  or  even 
around  the  deepest  part  of  a  cyst  when  no  pedicle  existed  ;  this 
could  not  be  done  satisfactorily  by  WeUs'  or  Hutchmson's 
instruments.  In  those  days  the  clamp  was  alwaj^s  preferred, 
and  therefore  always  employed  excepting  when  the  pedicle  was 
too  short  to  allow  of  its  use.    Koeberle's  instrmuent  met  these 
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exceptional  cases,  and  therefore  was  perhaps  the  best  according 
to  the  ideas  then  ciuxent.  Oui-  practice  with  regard  to  secui-ing 
the  ovai'ian  pedicle  has  entirely  changed  since  1870,  nor,  indeed, 
was  the  serre-noond  ever  popular  amongst  British  ovariotomists. 
It  is  in  supra-vaginal  hysterectomy  and  allied  operatibns  that 
this  instrument  has  since  proved  to  be  of  high  value. 

Fig.  52  represents  the  variety  of  Koeberle's  serre-noeud  which 
is  emploj^ed  by  Dr.  Bantock.  It  consists  of  a  steel  cylinder, 
which  should  measure  about  f oui-  inches  in  length,  and  is  hollowed 
to  allow  a  long  screw  to  revolve  within  it.  At  one  extremity 
it  is  flattened  and  bridged  for  the  passage  of  a  loop  of  wire. 
This  extremity  must  be  well  finished,  as  it  comes  close  in  con- 
tact wth  the  stump  of  the  uterine  pedicle.    At  the  opposite 


Fig.  52. — Koebeule'.s  Sei!RE-N(eud. 


extremity  is  a  contrivance  whereby  a  key  or  handle  may  be 
fitted  on  so  as  to  work  the  screw.  A  button,  with  a  short  shank 
constructed  so  that  it  moves  along  the  thread  of  the  screw,  slides 
along  a  sUt  on  the  upper  surface  of  the  cylinder.  Just  below 
the  handle' the  instrument  is  furnished  with  a  pair  of  wings, 
which  are  very  convenient  for  the  purpose  of  steadying  it  when 
the  wire  is  being  tightened. 

When  the  serre-noeud  is  required  a  stout  piece  of  soft,  flexible 
iron  wire,  about  one  foot  long  and  bearing  at  one  end  a  small 
ready-prepared  loop,  is  taken,  and  the  loop  is  slipped  over  the 
button,  whilst  the  other  end  of  the  wii-e  is  passed  under  the 
bridge  at  the  flattened  extremity  of  the  instrument  and  then 
round  the  pedicle.  When  this  has  been  done— and  more  wiU 
be  said  about  this  subject  presently — the  end  of  the  wii-e  is  passed 
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back  through  the  hole  and  twisted  round  the  shank  of  the 
hutton.  Care  must  he  taken  to  keep  the  button  uppermost. 
Special  pHers  or  nijapers  are  generally  necessary  for  pulling  the 
loop  tight  previous  to  coiling  it  round  the  button.  Then,  by. 
means  of  the  key,  the  loop  of  wire  is  drawn  as  tight  as  the 
operator  may  deem  desirable. 

Koeberle's  serre-noeud  is  far  superior  to  Ointrat's,  as  it  allows 
the  wire  to  he  tightened  at  any  moment  when  required,  whilst, 
when  the  latter  instrument  is  used,  the  wii'C  is  twisted  once  for 
good.  The  serre-no3ud  is  then  removed.  It  frequently  happens 
that  the  wire  very  soon  requires  tightening,  so  that  after  the 
use  of  Ointrat's  serre-noeud  the  wire,  should  this  accident  occui-, 
win  have  to  be  readjusted.  The  serre-noeud  itself  may  not  be 
at  hand  at  the  critical  moment. 

Pedicle-Pins. — For  the  purpose  of  keeping  the  uterine 
pedicle  from  slipping  back  into  the  peritoneal  cavity,  special 


Fig.  53.— Pedicle-Pins  for  Hysteeeotomy. 

pins  have  been  devised.  The  pin  should  be  over  four  inches  in 
length,  stout,  and  made  of  steel.  The  point  must  be  sharp,  as 
it  has  to  penetrate  very  tough  tissues.  The  handle  is  oval  and 
flattened,  and  rough  on  one  side  so  as  not  to  slip  fi-om  between 
the  finger  and  thumb  when  it  is  held.  The  smooth  side  must 
be  kept  downwards  towards  the  integuments.  After  transfixion 
the  point  is  slipped  into  a  channel  in  a  metal  guard,  shaped 
precisely  like  the  handle. 

Two  of  these  pins  are  generaUy  needed.  A  great  many 
precautions  will  be  required  during  their  use,  and  these  wiU  be 
noted  in  the  chapter  on  Hysterectomy  for  Uterine  Fibroids,  and 
explained  by  a  drawing. 

Drainage.— I  shall  now  describe  the  appHances  which  axe 
necessary  for  the  purpose. 
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Drainage-Tubes.* — These  contrivances  are  widely  used 
by  some  specialists,  and  but  little  employed  by  others.  They 
are,  however,  never  entirely  rejected.  They  consist  in  drainage- 
tubes,  a  glass  syi-inge  with  india-rubber  tubing,  and  a  square  of 
india-rubber  sheeting. 

Glass  JDrainac/e- Tubes. — Glass  instruments  are  always  em- 
l^loyed  at  first  when  drainage  is  resorted  to  in  abdominal 
operations,  excepting  in  some  cases  where  a  shallow  or  very 
uTegulai  cavity  requires  drainage  or  where  lumbar  incisions  are 
made,  such  as  in  removal  or  incision  of  a  diseased  kidney. 
India-rubber  tubing  is,  owing  to  its  physical  characters,  unsidted 
for  drainage  through  an  abdominal  wound.  It  is  Douglas's 
pouch,  or,  in  rare  instances,  the  depths  of  the  lumbar  region, 
that  has  to  be  drained,  and  for  such  a  purpose  a  firm  material 
is  necessary,  for  the  intestines  and  the  uterus  will  probably  press 
against  the  tube.  Grlass  is  particularly  suited  for  the  purpose, 
and  as  the  patient  lies  quiet  on  her  back,  there  is  no  internal  nor 
external  force  that  can  break  a  stout  glass  drainage-tube. 
Dm-ing  attacks  of  violent  delirium  or  nervous  agitation,  when 
the  patient  tosses  about,  throws  herself  on  her  side,  or  even 
turns  completely  round  or  jumps  out  of  bed,  the  tube  may 
become  displaced  or  may  fall  out,  but  it  cannot  readily  be 
broken  within  the  abdominal  cavity.  These  tubes  are  made  of 
three  or  four  different  lengths. 

KoeberWs  Drainage-Tuhe  (Fig.  64)  tapers  to  a  point,  which  is 
blunt  and  closed,  and  the  sides  are  perforated  for  more  than 


Fig.  54. — Koeberl^'s  Dkainage-Tube. 


two  inches  above  the  extremity.  The  upper  orifice  is  everted. 
The  rounded  end  was  probably  designed  to  He  against  the 
peritoneum  in  Douglas's  pouch  without  hurting  it,  and  the 
holes  in  the  side  of  the  tube  let  in  fluid  as  it  collects  in  the 
peritoneal  cavity. 

*  For  the  study  of  this  question,  as  treated  by  its  special  exponents,  I  refer  the 
reader  to  Dr.  Keith's  works  and  to  Dr.  Bantock  On  Drainage  in  Ova7-iotoiny. 
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Dr.  Keith'' s  Drainage-Tuhe  (Fig.  55)  is  preferable  to  the  form 
just  described.  It  does  not  taper  to  a  point,  but  its  lower  orifice 
is  nearly  as  wide  as  its  general  caHbre,  being  very  slightly 
inverted  so  that  the  edge  should  not  be  sharp  enough  to  irritate 
the  peritoneum.  The  perforations  do  not  extend  for  more  tha.n 
a  little  over  an  inch  above  the  extremity.  The  mouth  or 
upper  orifice  is  not  everted,  but  half  an  inch  below  it  is  a  broad 
rim,  which  not  only  prevents  the  tube  from  slipping  into  the 
abdominal  cavity,  but  is  also  extremely  convenient  for  the 
application  of  the  india-rubber  sheeting. 

This  tube  is  constructed  according  to  sound  principles.  The 
fluid  which  has  to  be  removed  tends  to  collect  at  the  bottom  of 
Douglas's  pouch,  and  the  tube  accordingly  is  open  at  its  lowest 
part,  which  is  xjressed  into  that  pouch.  The  perforations 
coimteract  atmospheric  pressure  above  sufiiciently  to  aUow  the 
fluid  to  rise  as  'it  collects  in  the  pouch,  whilst  Koeberle's  tube  is 


Fig.  55.— Keith's  Diiainaoe-Tube. 


perforated  too  high  up,  so  as  to  interfere  with  the  retention  of 
fluid  in  and  around  the  orifice  of  the  tube.  Hence,  when  the 
syringe  is  used,  the  fluid  is  more  at  hand  and  easier  to  with- 
draw when  Keith's  tube  is  employed. 

Primanj  Drainage.— Beiove  the  tube  is  introduced  in  the 
course  of  an  operation,  Douglas's  pouch  must  be  weU  cleaned 
with  small  sponges  mounted  on  holders,  if  not  flushed  out  with 
warm  water  as  well.  This  must  be  done  after  the  sutures  have 
been  inserted  into  the  tissues  of  the  abdominal  waU.  In  the 
chapters  on  Ovariotomy  the  manner  of  securing  the  ends  of  the 
sutures,  lest  they  should  be  di-agged  out  of  theii'  tracks  dui-ing 
the  sponging  process,  will  be  described.  The  operator  must 
pass  the  tube  into  Douglas's  pouch  with  his  right  hand,  keeping 
the  intestines  back  with  his  left.  The  tube  should  be  passed 
between  the  two  lowest  sutm-es.  It  must  be  of  such  a  length 
that  when  its  extremity  touches  the  bottom  of  Douglas's  pouch, 
the  rim  or  shoulder  near  the  upper  orifice  Hes  nearly  level  with 
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the  abdominal  wound,  and  not  high  above  it.  In  testing  this 
question  of  measurement  the  operator  must  make  allowance  for 
the  condition  of  the  abdominal  walls  at  the  moment  of  intro- 
duction, as  they  may  be  distended  above  their  usual  level.  For 
at  this  late  stage  of  the  operation  the  patient  is  not  always 
thoroughly  under  the  influence  of  the  ansesthetic,  the  adminis- 
trator being  apt  to  relax  his  exertions,  which,  however,  he 
should  be  strictly  forbidden  to  do.  The  tube  must  be  ke]:)t 
perfectly  straight. 

The  sutures  are  then  tied  by  the  operator,  whilst  the  assistant 
keeps  his  left  forefinger  on  the  orifice  of  the  tube,  pressing  it 
very  gently.  "Without  this  precaution,  he  or  the  operator  may 
inadvertently  puU  the  tube  out  of  Douglas's  pouch  whilst 
sponging  the  edges  of  the  wound  or  tying  the  sutures.  If 
this  occm-  and  be  not  noticed,  a  cod  of  intestine  may  get  be- 
tween the  end  of  the  tube  and  the  deepest  part  of  Douglas's 
pouch.  The  tube  will  thus  be  in  a  position  unsuited  for  perfect 
drainage. 

The  sutirres  having  been  tied  and  cut  short,  a  piece  of  india- 
rubber  cloth  (presently  to  be  described),  perforated  in  the 
centre,  is  slipped  over  the  tube,  so  that  the  hole  in  the  sheet- 
ing embraces  the  tube  tightly  immediately  below  the  rim. 
This  cloth  is  a  clean  and  valuable  appliance,  superior  to  any 
other  which  I  have  seen  employed  for  the  same  pui'pose.  The 
cloth  is  thin  but  strong,  and  the  physical  characters  of  the 
material  allow  it  to  be  held  well  on  to  the  tube,  and  prevent 
the  wide  escape  of  fluid  issuing  from  the  mouth  of  the  tube. 

The  four  corners  of  the  sheeting  are  then  folded  over  the 
orifice  of  the  tube,  after  the  latter  has  been  covered  by  a  small 
conical  sponge.  A  few  pieces  of  absorbent  gauze,  folded  six 
or  eight  times,  and  cut  about  three  inches  square,  are  placed 
on  each  side  of,  and  above  and  below,  the  protruding  tube. 
Then  the  lower  part  of  the  abdominal  binder  is  pinned  over 
the  tube  and  its  covering.  Once  more  the  assistant  must  see 
that  the  tube  is  not  dragged  up  in  the  com-se  of  these  mani- 
pulations. 

In  order  to  empty  the  tube,  a  common  glass  syringe  with 
a  piece  of  india-rubber  tubing  is  sufficient.  The  tubing  must 
be  about  an  inch  longer  than  the  di-ainage-tube,  and  much 
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narrower  in  calibre,  else  it  may  pull  the  tube  up  when  being 
retracted.  Care  inust  be  taken  lest  the  tubing  split  whilst 
being  slipped  over  the  broad  part  of  the  nozzle  of  the  syringe. 
The  tubing  being  passed  to  the  bottom  of  the  glass  tube,  the 
fluid  is  drawn  gently  into  the  syringe.  When  antiseptic  in- 
jections are  employed  after  the  withdi-awal  of  all  the  fluid 
"that  will  come  away,  a  syringeful  must  be  injected,  and  a 
little  less  withdi-awn  a  few  seconds  later.  The  operator  should 
clean  the  tubing  himself  after  use. 

Sccojidari/  Drainarje. — Attempts  to  estabHsh  di-ainage  after 
the  close  of  the  operation,  when  bad  symptoms  have  appeared, 
are  not  attended  with  such  good  results  as  in  the  case  of 
primary  drainage.  The  intestines  and  omentmn  often  become 
matted  together,  so  that  a  collection  of  noxious  fluid  cannot 
always  be  reached.  Secondary  di-ainage  is  very  satisfactory 
when  pus  or  serum  Ues  close  under  the  woimd  or  oozes  thi-ough 
its  lips.  In  this  case,  however,  a  rubber  and  not  a  glass  tube  is 
generally  the  more  suitable. 

India-rubber  Cloth  for  Drainage-Tube.— I  have  just 
alluded  to  this  apphance.  Whenever  the  di-ainage-tube  is 
employed,  it  is  advisable  to  protect  the  parts  and  the  di'ess- 
ings  by  means  of  a  piece  of  india-rubber  cloth,  about  one  foot 
and  a^half  square.  A  small  hole  is  cut  in  the  centre  of  the 
cloth.  After  the  tube  has  been  inserted  into  the  wound,  the 
edge  of  the  hole  in  the  cloth  is  sUpped  over  the  rim 
below  its  orifice,  so  that  the  cloth  can  be  made  to  grip 
the  neck  of  the  tube,  wHch,  through  its  elasticity,  it  can  do 
in  a  very  effectual  manner,  provided  that  the  hole  has  not 
been  made  too  large.  If  properly  adjusted  in  the  manner 
aheady  described,  the  cloth  will  catch  any  flmd  which  may 
escape  in  such  quantities  as  to  soak  through  the  sponge  or 
other  covering  placed  over  the  orifice  of  the  tube.  At  each 
di-essing  the  surgeon  has  merely  to  turn  down  the  corners  ot 
the  cloth,  and  the  tube  will  at  once  become  accessible. 

The  cHef  feature  in  the  proper  appHcation  of  the  india- 
rubber  cloth  is  the  size  of  the  hole,  for  if  it  be  too  large,  its 
edges  wiU  not  grasp  the  neck  of  the  tube  with  sufiicient  firm- 
ness, and  a  space  may  be  left  through  which  flmd  wiU  run 
under  the  level  of  the  cloth.    After  appHcation,  the  advantage 
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of  the  clotli  will  be  evident.  It  is  liglit,  readily  folded,  and 
25erfectly  waterproof.  India-rubber  tissue  is  too  thin  and  not 
suffieientty  elastic,  whilst  mackintosh  is  tf)o  heavy  and  is 
other^^ise  objectionable  for  the  piu-pose  which  india-rubber 
cloth  fulfils  so  well. 

India-rubber  Drainage-Tubes. — These  may  be  required 
when  a  shallow  cavity  needs  di-ainage,  or  when  a  collapsed 
sac,  or  natural  space  which  has  been  opened  up,  lies  much 
away  to  one  side '  of  the  abdominal  wound,  or  in  any  other 
case  where  a  glass  tube  cannot  be  readily  introduced  or  safely 
kept  in  place.  Red  rubber  shoidd  be  used,  and  tubing  of 
several  calibres  will  be  needed.  Small  holes  must  always  be 
cut  in  the  sides  of  the  tube  before  its  introduction,  else  it 
may  fail  to  work  altogether.  After  the  removal  of  the  glass 
tube,  it  is  in  some  cases  advisable  to  introduce  immediately  a 
rubber  tube  of  small  cahbre  and  retain  it  for  a  day  or  two. 

The  best  way  to  secure  the  outer  end  of  a  rubber-tube  is 
by  simple  transfixion  with  a  safety-pin,  passed  thi'ough  so  as 
to  lie  transversely  to  the  abdominal  wound  ;  the  -pin  should 
pass  thi-ough  about  a  quarter  of  an  inch  below  the  cut  end 
of  the  rubber.  Squares  of  carbolized  or  absorbent  gauze,  about 
six  or  eight  layers  thick,  are  then  arranged  above,  below,  and 
on  each  side  of  the  tube,  as  when  glass  is  used. 

The  Many-tailed  Abdominal  Binder. — Smgeons  differ 
in  opinion  as  to  the  best  kind  of  bandage  to  apply  to  the 
abdomen  of  a  patient  after  ovariotomy  or  any  other  form  of 
abdominal  section.  In  every  case  the  operator  must  not  only 
decide  beforehand  what  description  of  bandage  he  vsdll  use,  but 
must  also  make  sure  that  the  nm-se  has  made  the  bandage 
wide  enough.  It  is  very  vexatious  to  find,  at  the  conclusion 
of  an  operation  on  a  stout  or  large-framed  woman,  that  the 
ends  of  the  binder  will  not  meet  properly  in  fi-ont  of  the 
abdomen. 

Sir  Spencer  Wells  simply  recommends  "  a  flannel  belt," 
which  is  to  be  fastened  around  the  abdomen  by  pins.  Mr.  Tait 
employs  "a  cotton  binder"  fastened  with  safety-pins.  Mr. 
Thornton  gives  more  elaborate  rules  concerning  the  binder. 
He  prefers  a  bandage  made  of  fine  flannel  and  Hned  with 
soft  caUco.     He  directs  that  the  calico  should  be  sewn  over 
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the  edges  of  the  flannel  all  round.  A  free  edge  of  flannel 
under  the  patient's  back  is  certain  to  cause  great  irritation. 
The  bandage  is  fixed  with  three  safety-pins. 

The  binder  made  on  the  "  many-tailed "  principle,  though 
it  has  but  four  or  five  tails,  is  extremely  convenient.  It  is 
constantly  to  be  seen  in  Dr.  Bantock's  vizards,  and  I  always 
employ  it  for  my  own  cases.  When  used,  strapping  is  unne- 
cessary. 

To  make  a  many-tailed  binder,  a  yard  and  a  quarter  of 
flannel,  properly  shrunk,  is  cut  into  strips  about  three  inches 
in  width.  Then  a  square  piece  of  caHco  is  prepared.  It 
must  be  wide  enough  for  its  edges  to  come  well  forwards  on 
both  sides,  when  it  is  placed  evenly  behind  the  patient's  loins, 
so  that  no  flannel  may  touch  the  skin  beyond  the  dressings. 
The  four  strips  of  flannel  are  now  sewn  on  to  the  calico,  each 
strip  overlapping  nearly  half  of  that  sewn  on  before  it.  The 
calico  must  be  sewn  over  the  edges  of  the  highest  and  lowest 
strip,  for  reasons  already  given.  The  breadth  of  the  calico, 
as  just  explained,  wiU  prevent  the  flannel  from  touching  the 
skin  of  the  flanks. 

When  the  bandage  is  put  on,  after  the  dressings  have  been 
applied  to  the  front  of  the  abdomen,  the  calico  and  not  the 
flannel  must  be  placed  next  to  the  skin  of  the  loins.  In  an 
uncomplicated  case  of  ovariotomy,  where  no  drainage-tube  has 
been  inserted,  and  where  there  is  little  fear  that  the  di-essings 
will  have  to  be  frequently  disturbed,  an  overlapped  and  not 
overlapping  strip  of  flannel  must  lie  lowest,  across  the  pubes. 
The  two  ends  of  that  strip  are  drawn,  very  obliquely,  below 
the  anterior  spines  of  the  ilia  and  across  the  iliac  fossce  over 
the  dressings,  as  firmly  as  is  deemed  necessary.  The  ends  must 
overlap  each  other  to  the  extent  of  over  two  inches.  Then  the 
two  ends  of  the  second  strip  are  di-awn  over  the  abdomen 
higher  up,  but  partly  overlapping  the  first  strip:  a  safety- 
pin  should  now  be  fixed  into  the  strips  on  one  side  at  least. 
The  remaining  strips  are  folded  over  the  abdomen  in  the 
same  Avay,  and  two  or  more  pins  will  be  needed.  They 
must  be  so  placed  as  to  overlap  each  other  evenly,  else  the 
main  object  of  this  bandage— the  undoing  of  one  part  mth- 
out  disturbing  the  remainder — will  be  defeated.     It  is  im- 
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portant  that  the  lower  edge  of  the  calico  should  come  low  down 
towards  the  hips,  else,  as  the  strips  are  applied  obliquely,  the 
lowest  may  pass  above  the  hypogastrium,  so  that  air  will  get 
under  the  di-essings. 

In  the  case  of  a  patient  of  large  proportions,  the  flannel  must 
be  longer,  and  the  square  of  calico  greater,  so  that  the  necessary 
conditions,  to  which  I  have  abeady  alluded,  may  be  satisfied. 

In  cases  where  the  drainage  tube  is  used  after  ovariotomy, 
or  where,  for  any  other  reason,  the  dressings  will  need  frequent 
changing,  and  in  aU  cases  of  supra-vaginal  hysterectomy,  the 
many-tailed  binder  must  not  be  appHed  as  above  directed,  but 
in  the  reverse  position.  That  is  to  say,  an  overlapping  strip 
of  flannel  must  lie  lowest  when  the  bandage  is  placed  in 
position,  and  the  other  strips  must  be  adjusted  in  the  manner 
described  above,  but  from  above  downwards. 

After  the  bandage  has  been  applied  according  to  the  second 
method  above  described,  the  lower  part  of  the  abdominal  woimd, 
the  drainage-tube,  or  the  stump  of  the  uterine  pedicle,  as  the 
case  may  be,  can  be  inspected  by  removing  one  or  two  of  the 
lower  safety  pins,  and  undoing  the  lower  strips  of  flannel. 
The  upper  strips  will  support  the  abdominal  walls  dming  the 
di'essing  of  the  lower  part  of  the  wound.  The  absence  of 
strapping  renders  this  step  quite  simple :  when  the  di-essing 
is  completed  the  curgeon  has  merely  to  readjust  the  lower 
strips  of  flannel. 

Two  bandages  should  always  be  made  for  any  case.  At 
the  end  of  a  week,  or  sooner  if  it  be  soiled,  the  first  bandage 
should  be  removed  and  washed.  When  the  patient  has 
recovered  it  is  advisable  that  she  should  wear  an  abdominal 
belt  in  the  day  time,  but  should  put  on  a  many-tailed  bandage 
at  night  for  at  least  six  months. 

Absorbent  Wool. — This  weU-knovm  material  is  of  great 
service  in  dressing  after  many  gynaecological  operations.  The 
best  quality  should  always  be  ordered.  In  order  to  test  it, 
for  samples  must  be  tested  from  time  to  time,  a  pellet  should 
be  dropped  on  the  surface  of  fresh  water  in  a  tumbler.  "Wlien 
the  pellet  soaks  in  a  few  seconds  and  sinks,  it  is  a  proof  that 
the  wool  is  really  absorbent.  If,  on  the  other  hand,  the  pellet 
should  float  about,  high  out  of  the  water,  for  a  minute  or 


132 


INSTRUMENTS  AND  APPLIANCES. 


longer,  tlie  wool  will  be  useless  as  an  absorbent  medium. 
The  same  test  will  be  required  for  absorbent  gauze. 

Clover's  Crutch. — This  apparatus  is  exceedingly  serviceable 
in  all  operations  where  the  patient  is  placed  in  the  lithotomy 
position.  The  lower  extremities  being  kept  apart  artificially, 
there  will  be  no  necessity  to  employ  one  or  two  assistants  for 
the  purpose  of  holding  them  steady. 

The  crutch  (Fig.  56)  consists  of  two  stout  leather  bands, 


Fig.  56.— Clovek's  Crutch  (<7ic  Inner  Bar  completely  slid  into  the  Outer). 

which  are  each  secured,  by  two  straps,  to  one  of  the  patient's 
thighs  immediately  above  the  knee.  One  band  is  attached  to 
a  solid  bar,  deeply  notched,  the  other  to  a  hoUow  bar.  The 
former  bar  is  slid,  between  the  patient's  lower  extremities, 
mthin  the  latter,  and  when  the  knees  are  sufficiently  far 
apart,  they  can  be  fixed  by  tm-ning  a  screw  on  the  hollow  bar, 
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which  thus  catches  in  one  of  the  notclies  on .  the  solid  bar. 
A  strap  is  attached  to  the  right  side  of  the  crutch  and  is  passed 
behind  the  right  shoulder  and  under  the  left  axilla,  being 
made  fast  to  the  other  end  of  the  crutch,  after  having  been 
pulled  firmly  so  as  to  flex  the  thighs  sufficiently  on  the 
abdomen.  This  strap  must  not  be  pulled  too  tight,  else  it 
will  cause  severe  attacks  of  cramp  in  the  lower  extremities 
after  the  operation.  Care  must  be  taken  that  no  nurse  or 
assistant  presses  on  the  bar  of  the  crutch  or  against  the 
patient's  knee  during  an  operation,  else  the  patient's  body 
will  be  tilted  sideways,  to  the  great  inconvenience  of  the 
operator. 

A  long  piece  of  towelling  makes  a  good  substitute  for  the 
crutch.  One  end  is  made  fast  round  the  right  thigh  just  above 
the  knee,  tied,  and  the  knot  secured  by  a  safety-pin.  The 
towelling  is  then  passed  behind  the  right  shoulder  and  under 
the  left  axiUa,  the  other  end  being  secured  to  the  left  thigh, 
after  both  thighs  have  been  flexed  and  sufficiently  abducted. 
The  practice  of  trusting  to  an  assistant  or  nurse  to  hold  the 
thighs  in  position  is  open  to  many  objections. 


Fig.  .'57.— Thoknton's  Ice-cap. 


Thornton's  Ice-cap.*  —  This   appHance   (Fig.  57)  is 

modified  from  a  form  invented  by  a  working-man  employed 

*  Originally  described  by  Mr.  Thornton  in  Medical  Times  and  Oasclte,  May 
27,  1876,  and  Medico-Chirurcjical  Traiisactions,  vol.  Ix.  p.  301. 
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at  an  india-rubber  factory  in  Grlasgow.  It  consists  of  a  series 
of  coils  of  stout  gutta-percha  tubing,  joined  together  so  as  to 
form  a  cap.  The  tubing  is  flat  on  the  inner  side,  so  that  a 
uniformly  cool,  smooth  sui'face  touches  the  patient's  head. 
Before  this  improvement  was  introduced,  the  spaces  which 
necessarily  existed  between  the  perfectly  cylindrical  tubes 
lodged  wann  air  and  defeated  the  object  of  the  appUance. 

At  the  top  of  the  cap  the  tubing  is  continued  as  a  free 
piece,  which  is  to  be  fitted  on  to  a  tap  connected  with  a 
pail.  The  tubing  at  the  lower  border  of  the  cap  is  also 
continued  as  a  free  piece,  several  feet  in  length. 

The  pail  is  fiUed  with  water  containiug  ice — one  large 
block  answers  the  purpose  best.  It  is  placed  on  a  stand  by 
the  side  of  the  bed,  about  two  feet  above  the  level  of  the 
patient's  head.  The  upper  free  piece  of  tubing  is  fitted  to 
the  tap  and  the  water  is  turned  on,  the  cap  being  placed  on 
the  patient's  head.  The  lower  free  piece  of  tubiug  passes 
from  the  side  of  the  patient's  head  into  a  pan  beside  the 
bed.  The  tap  may  be  regulated  so  as  to  allow  the  water 
to  flow  slowly.  As  the  pan  fills  the  nurse  can  bale  out 
some  of  the  water  and  retm-n  it  to  the  pail  above.  She 
must  see  that  another  block  of  ice  is  put  into  the  pail  as 
soon  as  the  first  has  melted  to  trifling  dimensions. 

The  free  tubing  always  needs  adjustment,  for  the  upper 
piece  is  apt  to  bend  so  sharply  at  the  point  where  it  joins 
the  cap  as  to  obstruct  the  flow  of  water,  whilst  the  lower 
bends  so  as  to  obstruct  its  escape.  If  this  bending  be  not 
counteracted  not  only  wiU  the  cap  be  useless,  but  various 
hydraulic  phenomena,  such  as  the  sHpping  of  the  upper 
piece  off  the  tap  on  the  pail,  may  occm-,  terrifying  the 
patient  and  perplexing  the  nui-se.  The  bending  may  be 
counteracted  by  fixing  the  fi-ee  tubes,  within  a  few  mches 
of  the  cap,  within  the  loops  of  safety  pins  made  fast  to  the 
piUow,  so  that  each  tube  rises  up  from  the  point  where  it  joms 
the  cap  and  describes  a  short  cmwe,  wHch  does  not  obstract  the 
flow  of  water. 

Letter's  Tube,  Cap,  and  Temperature  Eegulator.— 

In  many  respects  the  ice-cap  just  described  is  the  best  apparatus 
for  lowei-ing  high  temperatures  after  operation.    Ice,  however, 
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is  not  always  easy  to  obtain,  and  then  Leiter's  i^liable  metal 
coils,  or  "temperature  regulators,"  are  very  convenient  for 
the  same  pm-pose,  although  it  is  always  best  that  the  water 
should  be  ice-cold.  By  means  of  these  coils,  cold  water  may  be 
made  to  cu-culate  continuously  through  a  length  of  pHable 
metal  tubing.  Leiter's  contrivance  is  employed  for  the  appli- 
cation of  continuous  cold,  or  heat,  to  any  part  of  the  body. 


Fig.  58. — Leiter's  Cai'. 


For  the  present  purpose,  the  special  cu-cnlar  cap  for  the  head 
is  sometimes  employed.  It  may  be  seen  tliat  it  is  aiTanged 
Hke  Thornton's  cap.  A  broad  tape  {b,  Fig.  58)  holds  the  cap 
{8p)  in  position.  A  supply  vessel  is  placed  above  the  level  of 
the  patient's  head,  and  a  piece  of  gutta-percha  tubing  {z  s), 
connected  with  the  coils,  is  passed  into  it,  whilst  a  similar 
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tube  («  s),  also  connected  with  the  coils,  is  placed  in  a  re- 
ceiving vessel  on  the  floor.  By  slight  suction  in  the  lower  tuhe, 
siphon  action  is  at  once  established.  When  the  lower  vessel  is 
nearly  fiill,  the  position  of  the  two  vessels  may  be  reversed,  and 
by  this  repeated  changing,  a  continuous  flow  of  water  thi-ough 
the  spii'al  cap  is  maintained  for  any  length  of  time.  According 
to  Leiter,  the  water  will  not  requii'e  changing,  provided  that  it 
does  not  rise  to  60°  Fahi'cnheit.  He  asserts  that  Avater  under 
50°  causes  an  unpleasant  feeling  of  cold,  for  the  metal  tubing  is 
a  great  conductor  of  heat. 

At  the  Samaritan  Hospital,  however,  it  has  been  foimd  that 
the  patients  can  tolerate  ice-cold  water  circidating  thi-ough 
Leiter's  coils.  Indeed,  it  appears  necessary  that  the  water  in 
the  supply  vessel  should  contain  ice.  Dr.  Bantock,  beheving 
that  the  best  results  are  obtained  when  the  cold  is  ap]5lied  to 


Fig.  59.— Leiter's  TEiMi'Eii.\TUKE  Rrgui,.\toi!. 

the  occipital  and  lateral  parts  of  the  head,  rather  than  to  the 
vertex,  prefers  the  long  and  narrow  "  temperatm-e  regulator" 
(Fig.  59).  The  free  ends  can  be  connected  with  gutta-percha 
tubing  for  the  ingress  and  escape  of  the  water  which  chculates 
in  the  coils,  just  as  in  the  case  of  the  cap.  In  order  to  mould 
the  "regulator  "  to  the  shape  of  the  patient's  occiput,  it  should 
be  bent  across  the  thigh,  or  over  some  similarly  broad,  convex 
sm-face,  as  shown  in  Fig.  60.  If  bent  by  the  hands  \\nthout 
support  of  this  kind  the  instrument  mil  soon  be  spoilt,  for  the 
coils  wiU  no  longer  lie  parallel,  so  as  to  touch  the  sm-face  of  the 
scalp  evenly,  and  they  mU.  also  become  leaky.  If  the  regulator 
be  bent  too  much,  it  shoidd  be  straightened  as  in  Fig.  61— the 
palm  must  be  gently  pressed  on  the  prominent  sm-face  of  the 
regulator.  When  properly  bent  into  shape,  the  regulator  is 
placed  behind  the  patient's  head,  the  sides  being  pressed  towards 
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the  temples,  then  the  supply  nud  receiving  vessels -and  their 
tubes  are  adjusted. 

/ 


if 

Fig.  60. — Leiter's  Tempekatuke  Reoulatou  :  How  to  Besb  it. 


Fin.  61. — Leiter's  Temperature  Regulator  :  How  to  Stkaighten  it. 

Ice  Bladders. — A  bladder  of  ice  placed  upon  the  head  is 
more  difficult  to  manage,  and  far  less  satisfactory,  than  either 
of  the  caps  just  described,  yet  if  ice  can  be  fi-eely  procui'ed, 
and  no  better  appliance  be  at  hand,  the  bladder  must  be  used. 
Great  precautions  will  then  be  necessary  to  renew  the  ice  before 
that  which  is  already  in  the  bag  has  thawed  completely,  and 
to  prevent  damping  of  the  pillow  from  soakage  through  the 
bladder.  A  piece  of  mackintosh,  carefully  folded,  is  better  than 
a  bladder  as  a  receptacle  for  the  ice. 

Uterine  Insufflator. — This  instrument  is  not  only  useful 
for  the  application  of  powders  to  the  cervix  through  a  speculum, 
it  is  also  very  serviceable  for  blowing  pulverized  preparations 
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over  the  surface  of  cavities  wliieli  reqtiire  to  be  kept  dry  and 
antiseptic,  as  when  an  extra-uterine  foetal  sac  has  been  stitched 
to  the  abdominal  walls.  By  means  of  this  instrument,  the 
powder  can  be  more  thoroughly  applied  than  by  any  other 
method,  and  without  any  fouling  of  either  the  instnmient  or 
the  surgeon's  hands  with  septic  products.  The  insufflator  is 
especially  desirable  when  iodoform  is  applied,  as,  owing  to  its 
odour,  it  is  not  pleasant  for  the  surgeon  if  any  of  that  com- 
pound should  fall  on  his  hands  or  clothes.  This  accident  is 
avoided  by  the  insufflator,  provided  that  it  be  properly  used. 

Clay's  Insufflator  (Fig.  62)  is  a  convenient  form,  con- 
structed much  on  the  model  of  Eauchfuss's  insufflator.  The 
powder  is  introduced  into  a  hole  in  the  side  of  the  tube,  which 
is  then  covered  over  by  a  cylindrical  sliding  contrivance,  and 


Fig.  62.— Clay's  Insufflator.  (Inaction). 


the  powder  is  ejected  by  pressui-e  on  the  elastic  baU.  The  baU 
also  moves  a  kind  of  stilette,  which  is  dilated  so  as  to  form  a 
knob  or  stopper  to  the  open  end  of  the  tube  when  at  rest. 
Pressm-e  on  the  ball  pushes  the  knob  forwards,  and  the  powder 
is  scattered.  The  knob  protects  the  powder  fi'om  getting  damp 
and  clogging  the  tube  when  it  is  being  passed  up  the  vagina. 
The  disadvantage  of  any  insufflator  worked  in  this  manner  is 
the  contrivance  by  which  the  powder  is  introduced.  This 
contrivance  does  not  protect  the  sm-geon  from  soiHng  of  the 
fingers,  wHch  in  the  case  of  foetid,  deHquescent,  caustic,  or 
dye-yielding  powders  may  be  very  undesirable.  The  con- 
trivance which  covers  in  the  aperture  in  the  tube  for  the  intro- 
duction of  the  powder  is  apt  to  get  out  of  order,  and  to  sUp  off 
the  aperture  when  the  ball  is  being  worked'. 

Kabiersky's  Insufflator— In  tHs  instrmnent  (Fig.  63) 
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the  tube  communicates  with  a  bottle  in  which  the  powder  is 
placed.  The  bottle  is  made  flat-bottomed,  so  as  to  stand 
upright  on  a  table.  It  is  generally  rounded  oS  at  its  ex- 
tremity. Instead  of  the  ball,  the  handle  of  the  insufllator  is 
sometimes  provided  with  a  spring  stopcock  and  Eichardson's 


Fig.  63.— Kabiek-skt's  Insufflator,  with  Flat-bottomed  Glass  Reseevoij; 

[Nozzle  not  Atta-ched). 

ether-spray  bellows.  During  use,  the  baU.  covered  with  net- 
work is  iirst  inflated  by  pressm-e  on  the  lower  ball,  then,  by 
pressure  on  the  metal  plate  of  the  spring  stopcock,  the  air 
is  released  fi'om  the  ball,  and  the  powder  is  blown  on  to  the 
sm-face  towards  which  the  nozzle  is  directed.  The  simple  india- 
rubber  ball,  however,  answers  very  well,  so  that  the  bellows  are 
hardly  needed. 

The  tube  of  Kabiersky's  insufflator  is  made  of  vulcanite, 
and  nozzles  of  different  shapes  are  made  (Fig.  64,  m,  I,  and  k) ;  of 


Fig.  64. — Nozzles  for  Kabiersky's  In.sufflatoh. 

these,  /,  designed  originally  for  the  pharynx,  is  best  for  applying 
powders  to  the  vagina,  or  cervix,  or  uterine  canal ;  m  for 
blowing  into  the  cavity  of  a  tumoui-  or  extra-uteriue  foetal 
sac  undergoing  desiccation  after  drainage. 

The  glass  bottle  is  fixed  to  the  tube  by  means  of  a  bayonet- 
joint.  It  must  be  kept  pointing  downwards  when  it  is  advisable 
to  apply  the  powder  in  the  finest  state  of  division  possible,  but 
upwards  when  a  thick  layer  of  powder  is  desired. 
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This  is  an  excellent  instrument,  and  the  glass  bottle  is 
readily  taken  off  and  put  on  wlien  required.  In  the  case  of 
a  powder  often  applied,  especially  iodoforin,  it  is  convenient 
ia  hospital  practice  to  keep  the  hottle  constantly  filled  and 
fixed  to  the  insufflator,  which,  thus  charged,  may  be  kept  in 
the  out-patient  room  or  operating  theatre,  or  taken  round,  the 
wards  with  other  dressing  implements. 

Antiseptics  in  Ovariotomy,  and  other  Varieties  of 
Abdominal  Section. — The  relative 'merits  of  Listerian  and 
non-Listerian  ovariotomy  cannot  be  compared  iu  these  pages. 
The  question  has  been  actively  discussed  in  the  medical  press, 
and  in  the  writings  of  those  specialists  whose  names  I  fre- 
quently mention  thi-oughout  this  manual.  I  have  not  as  yet 
discarded  antiseptics  in  my  own  practice,  but  I  am  ready  to 
admit  that  those  who  have  performed  abdominal  section  many 
hundreds  of  times  appear  to  be  in  a  position  to  dispense  at  least 
with  the  spray. 

When  the  spray  and  a  l-in-40  carbolic  solution  are  both 
discarded,  the  instruments  must  be  kept  in  warm  water,  when 
not  actually  in  hand.  For  full  particulars  of  the  principles 
of  antiseptic  ovariotomy,  I  must  refer  the  reader  to  Mi-.^ 
Thornton's  article  on  that  operation  in  Heath's  Dictionary  of 
Practical  Surgery,  for  that  author  is  the  principal  authority  on 
the  subject. 

The  spray-apparatiis,  when  it  is  used,  should  be  placed  about 
eight  feet  from  the  seat  of  operation.  If  too  near,  the  jet  of 
steam  wiU  not  be  diffused  over  a  sufficiently  wide  area  of  the 
parts  subjected  to  operation ;  it  will  also  cause  needless  ii-rita- 
tion,  and  will  make  the  operator's  hands  numb,  greatly  impah-ing 
their  tactHe  sensibiHty,  which  is  so  necessary  for  exploration  of 
the  viscera. 
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CHAPTER  V. 

ELECTRICAL  APPARATUS  USED  IN  GYNECOLOGICAL  SURGERY 

Introduction.  —  Electrical  contrivfinces  are  extensively 
used  both  in  operations  on  women  and  in  the  treatment  of 
their  diseases.  I  have  endeavoured  to  avoid  the  error  of 
taking  for  granted  that  the  reader  is  acquainted  with  the 
batteries  employed  for  these  purposes,  and  that  he  under- 
stands the  technical  terms  used  by  electricians.  Therefore, 
I  have  availed  myself  of  the  services  of  Dr.  Steavenson, 
physician  in  charge  of  the  Electrical  Department  of  St. 
Bartholomew's  Hospital,  who  has  kindly  written  this  chapter 
which  may,  I  believe,  help  to  instruct  the  reader  so  that  he 
may  know  what  instruments  to  procm-e,  how  to  use  them,  and 
how  to  teach  their  use  to  his  assistants. 

Galvano  -  cautery  and  Electrolysis. — Electricity  is 
employed  in  operative  sui'gery  in  two  ways.  Fii'stly,  it  is 
used  for  its  power  of  producing  heat;  and  secondly,  for  its 
property  of  splitting  up  all  chemical  compounds,  that  are 
conductors,  into  theii-  constituent  elements.  These  two  proj)er- 
ties  of  electricity  go  under  the  relative  names  of  galvano- 
caiderij  and  ckcfroli/sis.  For  the  employment  of  either  in 
surgery,  batteries  of  difPerent  construction  and  different  instru- 
ments are  required. 

In  galvano- cautery  the  cii-cuit  is  completed  thi'ough  the 
instrument  that  is  used  (see  Figs.  68,  69,  70),  and  therefore  the 
resistance  offered  to  the  cm-rent  is  very  low,  and  every  endea- 
vour is  made  to  further  reduce  it.  In  electrolysis  each  pole 
ds  attached  to  a  separate  electrode,  and  the  circuit  completed 
through  the  body  of  the  patient,  which  oifers  a  very  high 
resistance  to  the  current ;  therefore,  means  have  to  be  adopted 
for  overcoming  this  resistance. 
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The  constant  cuiTent,  as  it  is  called,  is  the  kind  of  electricity 
which  is  used  for  accomplishing  both  objects. 

In  galvano-cautery  the  battery  is  arranged  so  as  to  give  a 
large  quantity  of  electricity  in  a  short  space  of  time,  and  in 
electrolysis  the  battery  is  so  arranged  as  to  enable  it  to  over- 
come a  high  external  resistance.  Although  both  the  batteries 
which  are  used  produce  a  constant  current,  they  are,  on  account 
of  the  dilferent  arrangement  of  the  cells,  usually  called  by 
distinctive  names.  One  is  called  a  (jalvano-caitterij  l)attery,  and 
the  other  a  galvanic  or  constant  current  battery. 

Initial  Force  :  Electro -motive  Force.— The  initial 
force  by  which  electrical  separation  takes  place  in  a  cell 
depends  upon  the  elements  of  which  the  cell  is  composed,  and 
the  activity  vsdth  which  the  exciting  fluid  attacks  the  positive 
element  (usually  zinc)  when  the  circuit  is  closed.  Again,  the 
amount  of  this  chemical  decomposition  of  the  positive  element 
is  regulated  by  the  strength  of  the  current.  This  initial  force 
is  called  'potential.  The  difference  of  potential  thus  estabhshed 
in  the  elements  of  a  cell  produces  electro-motive  force,  and 
electro-motive  force  is  that  force  which  tends  to  move  electricity 
in  a  circuit  when  the  current  is  closed.  It  therefore  follows 
that  whatever  the  size  of  the  cell  or  of  the  elements  contained 
in  the  cell,  if  composed  of  similar  materials,  the  same  electro- 
motive force  is  produced.  Therefore,  the  electro-motive  force 
(E.  M.  F.)  of  cells  of  like  construction  is  the  same,  no  matter 
what  their  size. 

The  Volt.  The  Volt  is  the  standard  of  electro-motive 

force,  and  is  very  nearly  the  electro- motive  force  produced  in 
one  Daniell's  cell. 

The  most  common  cells  used  in  medicine 

Daniell's;  electro-motive  force.  . 
Smee's  »       •  • 

Leclanche's      ,,  »      •  • 

Chloride  of  silver  ;  electro-motive  force 
Stohrer's  »  "   •  • 

Grrove's  »  »>  ■  • 

Bunsen's  >»  >>   •  • 

Bichromate  of  potash    „  »   •  • 


are  : — 

1-079  volts. 

1-62 

1-5 

•915  „ 

1-825  „ 

1-956  „ 

1-  964  „ 

2-  000  „ 


THl',  VOLT  OHM — STRENGTH  OF  CURREN'l'. 
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The  last  three,  with  a  high  electro-motive  force,  are  em- 
ployed chiefly  for  galvano-cautery. 

The  Ohm. — The  unit  of  resistance  is  the  ohm.  An  ohm 
is  the  amoimt  of  resistance  ofPered  by  48J  metres  of  copper 
wire  of  one  millimetre  diameter.  Dr.  Stone,  of  St.  Thomas's 
Hospital,  has  shown*  that  the  human  body  offers  a  resistance 
of  fi-om  900  to  1,000  ohms. 

Strength  of  Current. — The  strength  of  cm-rent  of  a 
battery  is  determined  by  the  accumulated  electro-motive  force 
of  the  cells  divided  by  the  resistance.  This  is  what  is  called 
Ohm's  law,  and  may  be  expressed  by  the  formula  : — 

^-     =  E^TE., 

in  which,  C.  S.  =  current  strength  ;  E  =  electro-motive  force  ; 
Ej  =  external  resistance ;  and  Eg  =  internal  resistance.  It  is 
therefore  evident  that  the  current  strength  will  greatly  depend 
upon  the  amoimt  of  resistance.  The  internal  resistance  E.,  is 
always  low ;  therefore,  if  Ej  be  relatively  great,  means  must 
be  taken  to  increase  the  value  of  our  numerator,  the  electro- 
motive force.  This  is  done  by  multiplying  the  nimiber  of 
cells.  But  if  E;^  be  small,  the  current  strength  can  be  greatl\^ 
increased  by  reducing  Eg  (making  om*  denominator  low,  and 
therefore  our  quotient  high).  This  is  done  by  increasing  the 
size  of  the  cells  and  surfaces  of  the  elements.  "  By  reference 
to  these  facts  we  determine  the  form  of  battery  to  be  used 
in  the  different  apphcations  of  electricity  to  medicine  and 
surgery."  t 

For  instance,  if  E^  =  1,000  ohms  and  E2=  1  ohm,  to  reduce 
Eg  to  2-  an  ohm  would  leave  the  whole  resistance  at  1,000 
^  ohms.  This  would  not  materially  affect  the  strength  of 
the  current :  it  would  only  increase  the  current  strength  by 
about  2T5TrD-  part.  But  if  Ej  =  1  ohm  and  Eg  =  1  ohm,  then 
to  reduce  Eg  to  ^  an  ohm,  by  doubling  the  size  of  the  plates 
in  the  cell,  the  cmTent  strength  would  be  increased  by  \.  This 
is  the  object  attained  by  a  galvano-cautery  battery. 

*"Liimleiaii  Lectures  before  the  Royal  College  of  Physicians  of  London" 
(British  Medical  Jmmial,  vol.  i.,  1886,  pj).  728,  812,  863). 

t  .JohnDuntan:  Hea.tVs  I)-icUo7ianj  of  PrcKlica  I  Siirgcry,  article  "Electrolysis." 
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The  Ampere. — An  ampere  is  tlie  unit  of  current  strength, 
and  is  produced  by  one  volt  througli  the  resistance  of  one 
ohm.   In  medicine,  -Ymu         ampere  or  a  milliamp^re  is  used. 

The  Coulomb, — The  coulomb  is  the  unit  of  quantity,  and 
is  the  quantity  of  electricity  that  will  pass  through  a  circuit 
in  one  second  when  the  current  strength  is  one  ampere. 

The  GUI-rent  strength  of  one  volt  through  one  ohm  for  three 
seconds  is  still  one  ampere,  but  the  quantity  is  three  coulombs. 

The  Galvano-cautery  Battery. — This  kind  of  battery 
(Fig.  65)  has  to  overcome  a  relatively  low  external  resistance, 


Fig.  65.— Bichkomate  of  ?ota.sh  Galvano-cautery  Battery,  with 

Electrode. 

A  B  terminals  for  attaching  the  conducting  cords  to  the  rlieo.stat  and  carbon 
pole' of  the  battery.  C,  D,  connection  between  the  two  sets  of  plates.  E,  F, 
connection  between  the  second  group  of  zincs  and  the  rheostat,  thus  completing 
the  cii-cuit.  A,  F,  rheostat  worked  by  a  sliding  button,  (?,  between  the  terminals. 

and  therefore  the  current  strength  is  greatly  increased  by 
reducing  the  internal  resistance  to  a  minimum.  This  is  done 
by  having  large  ceUs  with  elements  exposing  wide  surfaces  to 
the  exciting  fluid,  and  closely  approximated  to  each  other. 


GALA'ANO-CAUTKRY  BATTERY  : 


■RHEOSTAT- 


' — AMALGAMATION. 
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The  current  strength  is  therefore  great,  and  the  quantity  of 
electricity  passing  in  a  given  time  is  also  great.    A  few  such 
large  cells  are  found  sufficient  to  heat  a  platinum  wire.  One 
of  the  best  forms  of  galvano-cautery  batteries  (Fig.  65)  is 
composed  of  fom-  or  six  cells  (two  in  the  diagram)  ;  each  cell  is 
composed  of  fom-  or  five  broad  plates  of  zinc  about  half  an 
inch  apart,  and  on  either  side  of  these  plates  is  a  similar- 
sized  plate  of  carbon.    By  this  arrangement  in  each  cell  there 
is  one  more  carbon  plate  than  zinc.    This  is  found  to  be  an 
advantage.     The  carbon  plates  are  not  allowed  actually  to 
touch  the  zinc.    All  the  zinc  plates  composing  each  cell  are 
joined  together  usually  on  an  ii-on  frame,  and  vii-tually  foi-m  one 
element  of  considerable  surface.    They  can  be  removed  together 
for  the  pm-pose  of  cleansing  and  re-amalgamation,  and  in  some 
cases  for  lifting  fi-om  the  exciting  fluid  when  the  battery  is 
not  in  use.    All  the  carbon  plates  of  each  cell  are  also  joined 
together,  and  make  one  large  negative  element.     They  are 
usually  fixed  to  the  element  board,  for  it  does  not  matter  if  the 
carbons  be  left  in  the  fluid,  as  they  are  not  affected  by  it. 
The  exciting  fluid  is  composed  of  a  saturated  solution  of 
bi-cb'omate  of  potash,  with  one  ounce  of  pure  sulphuric  acid 
added  to  every  seven  ounces  of  the  solution.    Both  elements 
are  unmersed  in  this  fluid  when  the  battery  is  at  work.  The 
fluid  is  contained  in  glass  or  vulcanite  ceUs.    The  best  method 
for  brmgmg  the  battery  into  play  is  to  have  these  eeUs  con- 
tammg  the  fluid  on  a  stage  which,  by  a  mechanical  arrange- 
ment attached  to  the  Hd,  can  be  brought  up  to  the  elements 
bytummg  the  hd  back  from  the  perpendicular  (Fig.  65).  This 
an-angement  also  obviates  the  necessity  of  a  rheostat,  for  the 
current  can  be  regulated  by  the  amount  of  the  plates  which 
the  flmd  IS  aUowed  to  cover.    In  this  way  an  assistant,  with 
ins  hand   on  the  Hd,  can  so  control  the  current  that  the 
cauter  or  wire  is  kept  at  a  duU  or  bright  red  heat. 

The  Rheostat.— A  rheostat  is  an  arrangement  for  regu- 
latmg  the  current  by  interposing  more  resistance,  and  is 
generaUy  made  of  a  coil  of  German  silver  wire.  The  current  is 
made  to  traverse  more  or  less  of  this  coil,  according  to  the 
amount  of  heat  required.  ^ 

Amalgamation.  —  Another    advantage   of    Ihe  Hfting 
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arrangement  attaclied  to  the  lid  is,  that  at  any  time  during  the 
operation,  when  the  cm-rent  is  not  required,  the  fluid  can  he 
lowered  and  the  zincs  left  clear.  Although  theoretically  no 
action  ought  to  go  on  in  a  cell  when  the  circuit  is  open,  yet,  as 
a  matter  of  fact,  local  action  does  take  place  in  the  zinc,  owing 
to  cei-tain  metallic  impurities  which  it  always  contains.  To 
obviate  this  local  action  as  much  as  possible,  it  is  advisable  to 
have  the  zdnc  plates  well  amalgamated.  After  every  second 
or  third  operation  the  plates  should  be  re-amalgamated.  This 
process  of  amalgamation  can  be  easily  accomplished.  The 
surface  of  the  zinc  is  cleaned  with  a  little  dilute  sulphuric 
acid  and  water,  and  then  some  crude  mercury  is  poured  upon 
each  surface  and  rubbed  into  it  by  a  piece  of  linen  rag  tied 
over  the  end  of  a  stick.  The  mercury  unites  with  the  zinc, 
and  forms  a  bright  metallic  layer. 

Polarization. — Another  action  which  impedes  and  weakens 
a  current  is  called  polarization.  This  takes  place  on  the 
negative  element,  the  carbon.  Hydrogen  is  displaced  by  the 
action  of  sulphuric  acid  on  2dnc,  and  appears  at,  and  adheres 
to,  the  carbon,  forming  a  film  of  minute  biibbles,  which  mate- 
rially increases  the  internal  resistance  of  the  cell  and  weakens 
the  current. 

To  obviate  polarization,  many  devices  are  followed.  1. 
Bi-chromate  of  potash  is  used  in  the  exciting  fluid,  as  it 
easHy  parts  with  its  oxygen,  which  combines  with  the  nascent 
hydrogen.  2.  The  cell  is  rocked  to  and  fi'o  to  mecham- 
caUy  disengage  the  bubbles  of  hydrogen.  3.  Apiece  of  vulcanite 
is  made  to  pull  up  and  down  over  the  carbons,  so  as  to  sweep 
their  surfaces.  4.  The  Ufting  an-angement,  before  described,  is 
also  useful  in  disengaging  this  layer  of  hydrogen.  The 
strength  of  a  current  can  often  be  increased  by  bending  the 
lid  sharply  once  or  twice  backwards  and  forwards,  thus  washmg 
the  hydrogen  ofi  the  carbons  by  the  movement  of  the  fluid. 
But  the  chief  cause  of  weakness  in  a  bi-chi-omate  of  potash 
battery,  and  the  reason  why  it  rims  down  far  more  rapidly 
than  a  Bunsen's  or  a  Gi-ove's  battery,  is  that  the  exciting 
fluid  soon  becomes  what  the  electricians  call  "HUed.  In 
other  words,  the  sulphuric  acid  is  gradually  used  up  and 
turned  into  a  solution  of  sulphate  of  zinc.    It  is,  therefore. 
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necessaiy  to  change  the  fluid  frequently.    The  same  fluid  will 
not  do  for  more  than  two  or  three  operations  ;  it  then  has  to 
he  thi-own  away  and  fresh  fluid  used.    It  is  best,  when  a  long- 
operation  is  anticipated,  always  to  begin  with  fresh  fluid. 
A  bi-chi-omate  of  potash  galvano-cautery  battery  will  work 
very  well  for  most  operations,  which  do  not  take  more  than 
twenty  minutes  or  half  an  hour ;  but  towards  the  end  of  that 
time  the  strength  of  the  current  is  considerably  reduced.  The 
exhaustion  of  the  fluid  can  be  retarded  by  attention  to  the 
direction  before  given  ;  that  is,  by  lowering  the  fluid  away 
fi-om  the  elements  at  every  opportunity  during  the  operation 
when  the  ciurent  is  not  actually  required — at  such  intervals, 
for  example,  as  those  caused  by  the  necessity  for  readjusting 
the  wire  or  changing  the  canter.    The  bi-chromate  of  potash 
battery  has  an  advantage  over  the  Bimsen's  or  Grrove's  in 
that  the  operator  and  bystanders  are  spared  the  annoyance  of 
the  nitric  acid  fumes  which  are  always  given  off  from  these 
batteries. 

Bunsen's  Battery  for  Galvano-cautery.— This  con- 
sists of  four  to  six  ceUs,  composed  of  zinc  and  carbon,  but  the 
elements  are  contained  in  separate  cells,  and  immersed  in  differ- 
ent fluids.   The  carbon  is  placed  in  a  porous  earthenware  inner 
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pot,  containing  concentrated  nitric  acid;  aroimd  the  pot  is  a  cii-cu- 
lar  sheet  of  zinc  immersed  in  sulphuric  acid  and  water  (1  to  8), 
and  all  contained  in  an  outside  glazed  earthenware  or  glass 
pot  (Fig.  66).  The  electro-motive  force  of  a  Bunsen  battery 
IS  rather  higher  than  that  of  a  Grrove's,  and  carbon  is  much 
cheaper  than  the  platinum  used  in  the  latter  cell ;  but  in  the 
Bunsen  cell  it  is  somewhat  ditBcult  to  get  a  good  connection 
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between  tlie  strip  of  copper  which  unites  the  zinc  plates  to 
the  carbon,  on  account  of  the  rough  surface  of  the  carbon. 

Grove's  Battery  (Fig.  67)  is  similar  to  Bunsen's,  except 
that  in  the  inner  pot  platinum  takes  the  place  of  carbon. 
Although  in  both  the  cells  a  porous  pot  is  introduced  between 
the  positive  and  the  negative  element,  yet  the  internal  resistance 
is  low,  on  accoiuit  of  the  good  conducting  power  of  the  nitric 
acid.  In  neither  of  these  cells  does  polarization  take  place, 
because  the  hydrogen  which  is  liberated  by  the  decomposition  of 


Fig.  67. 


-GiiovE'.s  Battkry,  avith  Eciia.seuk. 


zinc  in  dilute  sulphuric  acid  has  to  pass  through  nitric  acid  before 
it  can  be  deposited  on  the  negative  element  (carbon  or  platinum). 
In  passing  through  the  nitric  acid  the  hydi-ogen  becomes 
oxidized,  and  red  fumes  of  peroxide  of  nitrogen  escape  fi'om 
the  battery.  These  red  fumes  make  the  Grove's  and  Bunsen  s 
batteries  objectionable  for  surgical  work.  In  hospitals  and  large 
institutions,  where  space  can  be  given  for  a  regularly  organized 
electrical  department,  these  batteries  can  be  kept  m  a  dry 
cellar  beneath  the  operating-room,  and  are  far  cheaper  and  more 
effectual  than  any  other  form,  as  a  current  capable  of  heating  & 
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platinum  wire  and  performing  an  operation  eau  be  maintained 
for  several  hom-s.  They  cannot  be  kept  charged,  because  the 
acid  fumes  Avhich  arise  fi-om  them  destroy  tlie  connections.  It 
is  therefore  almost  necessary  to  have  an  electrician,  whose  duty 
it  is  to  prepare  the  battery  when  it  is  required,  to  decant  the 
fluid  and  wash  the  elements  dii'ectly  the  operation  is  over,  and 
to  keep  all  the  connections  dry  and  bright.  A  Grrove's  battery 
can  be  made  in  a  more  ]3ortable  form  (Fig.  67)  than-a  Bunsen's, 
on  account  of  the  smaller  space  required  by  the  j)latinum, 
which  can  also  be  placed  in  a  flat  porous  cell,  and  the  zinc  can 
be  bent  up  so  as  to  embrace  the  flat  porous  cell  .on  both  sides ; 
this  helps  to  reduce  the  internal  resistance. 

Rheophores. — The  rheophores  are  the  conducting  cords 
between  the  battery  and  the  instrument  with  which  the  operation 
is  performed,  and  are  usually  composed  of  thick  copper  wii-e,  or 
many  strands  of  fine  copper  wire.  For  galvano-cautery  pm-poses 
the  rheophores  are  made  thick — that  is,  of  as  large  a  transverse 
sectional  area  as  is  possible,  so  as  to  offer  very  slight  resistance 
to  the  transit  of  the  current.  One  rheophore  is  attached  by  a 
binding-screw  to  the  fii-st  carbon  or  platinum  element  of  the 
battery,  forming  the  positive  pole,  and  the  other  is  attached  to  the 
last  zinc,  forming  the  negative  pole.  The  circuit  outside  the 
batteiy  is  from  the  carbon  to  the  zinc ;  inside  each  cell,  fi-om  the 
zinc  to  the  carbon.  Each  rheophore  is  attached  by  a  separate 
binding-screw  to  the  handle  of  the  instrument. 

Instruments :  Cauters. — The  instruments  vary  in  shape 
and  construction  according  to  the  operation  for  which  they  are 
required.  In  most  of  them  the  current  passes  to  and  from  the 
cauter  through  the  same  handle,  by  means  of  two  metal  rods,  fi-e- 
quently  made  of  brass.  The  rods  are  insulated  from  each  other 
up  to  the  point  of  the  instrument,  where  connection  is  made 
between  them  by  some  comparatively  badly  conducting  metal,  of 
small  sectional  area,  usually  platinum.  Owing  to  the  increased 
resistance  and  greater  density  of  the  current  thus  produced  in 
this  terminal  part  of  the  instrument,  heat  is  evolved  in  sufficient 
quantity  to  raise  the  temperatm-e  of  the  platiniun  to  any 
required  degree.  In  the  handle,  the  conducting  rods  are 
insulated  by  being  each  separately  embedded  in  ebonite ;  and 
beyond  the  handles,  up  to  the  imiting  piece  of  platinum,  each 
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stem  is  covered  mtli  shellac,  or  other  insulating  suhstance,  and 
bound  round  with  cotton,  also  covered  with  shellac.  No  metallic 
connection  takes  x^lace  by  which  the  current,  after  leaving  the 
battery  by  the  positive  pole,  can  retm-n  to  the  negative  pole, 
except  thi-ough  the  piece  of  platinum  which  it  is  required  to  heat. 
If  the  current  does  find  its  way  back  to  the  battery,  thi-ough  any 
imperfect  insulation  in  the  instruments,  or  by  carelessness  on 
the  part  of  the  operator  in  letting  his  instruments  touch  some 
metal  part  of  the  battery,  the  cm-rent  is  said  to  be  "short 
cii-cuited,"  and  does  not  reach  the  platinum  at  aU.  Platinum  is 
generally  irsed  to  form  the  actual  burning  part  of  the  instrument, 
and  is  selected  because  of  the  great  resistance  it  offers  to  the 
transit  of  electricity,  being  a  very  bad  conductor,  and  because 
of  its  high  fusing  point.  Platinum  is,  of  all  malleable 
metals,  the  worst  conductor  of  both  heat  and  electricity,  and  is 
also  the  least  oxidizable.  The  shortest  piece  of  platinum  or  the 
finest  wire,  compatible  with  the  operation  which  it  is  intended 
to  perform,  is  selected,  because  the  finer  the  wire  the  greater 
the  density  of  the  electricity  which  passes  in  a  given  time. 

Whereas,  in  every  other  part  of  the  cii-cuit,  every  endeavom-  is 
made  to  aUow  the  current  to  flow  along  broad  conducting  routes 
as  easily  as  possible,  at  the  point  where  heat  is  to  be  evolved 
every  obstacle  is  placed  in  the  way  of  the  cmTent,  so  as  to  have 
the  largest  amount  of  electricity  passing  thi-ough  a  point  of  high 
resistance.  The  transverse  sectional  area  of  this  part  of  the 
cii'cmt  which  offers  high  resistance  is  also  made  as  smaU  as 
possible,  so  that  the  density  of  the  cm-rent  may  be  increased. 
If  the  transverse  sectional  area  of  a  platinum  wire  used  to 
complete  the  cii-cuit  be  too  small  for  the  strength  of  cm-rent, 
the  heat  evolved  will  be  so  great  that  the  wii-e^wiU  fuse, 
although  platinum  has  the  highest  fusing  point  (1775°  C.)  of 
any  known  metal.  By  electricity  we  are  able  to  produce  the 
highest  degree  of  heat  hitherto  known,  and  we  are  also  able  to 
regulate  and  control  its  production  in  a  manner  perfectly 
impossible  in  the  case  of  any  other  heat-generating  force.  _ 

The  terminal  ends  of  platinum  are  made  of  different  si^es 
and  shapes,  so  as  to  be  suitable  for  very  different  pui-poses. 
Some  are  made  with  a  small  loop  which  can  be  used  for  the 
removal  of  lu-ethral  caruncles ;  others  are  brought  to  a  fine 
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point  with  which  sinuous  passages  can  be  cauterized ;  while  others 
again  are  made  of  flat  pieces  of  platinum  to  which  the  name  of 
platinimi  knives "  has  been  given.  For  the  pm'pose  of 
arresting  htemorrhage  or  desti-oying  unhealthy  surfaces,  broad 
nodular'  ends  are  made  of  porcelain,  round  which  platinum  ■tvire 


Fig.  68. — Catjtees  and  Eceaseue. 

is  coiled  (Fig.  68).  The  wire  when  red-hot  heats  the  porcelain, 
which  also  becomes  red-hot,  and  retains  the  heat  for  some 
time ;  thus  a  more  permanent  cautery  is  obtained,  and  one  not 
so  likely  to  be  damped  and  cooled  by  the  moist  tissues  and  blood 
as  a  smaller  cauter  composed  only  of  a  thin  piece  of  platinum. 

Platinum  Knife. — The  so-caUed  platinum  knives  are  too 
weak  and  yielding  to  be  used  in  the  same  way  as  a  Paquehn's 
thermo-eautery  knife.    To  supply  this  want,  a  platinum  knife 


Fir,.  69. — FiKM  Platinum  Knife. 
It  consists  of  a  porcelain  knife,  of  which  the  edge  is  of  platinum. 

has  been  made  which  consists  of  a  stout  piece  of  platinum  wire 
stretched  round  the  edge  of  a  tongue-shaped  piece  of  porcelain 
(Fig.  69).    When  employed  with  the  battery,  the  wire  becomes 
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red-liot,  aud  will  cut  in  tlie  same  way  as  a  benzoline  cautery, 
the  wire  being  kept  firm  and.  in  position  by  the  porcelain. 

Galvanic  Ecraseur. — The  galvanic  ecraseur  is  an  instru- 
ment in  which  a  loop  of  heated  platinum  or  steel  wire  can  be 
gradually  contracted.  It  is  used  for  the  removal  of  pedun- 
culated growths,  the  cancerous  cervix  uteri,  hypertrophied 
anterior  Up,  or  polypi.  The  loop  is  shortened  by  attaching  the 
wire  to  an  ivory  slide  which  is  able  to  be  moved  up  and  down 
a  groove  in  the  handle  of  the  instrument.  Slides  are  made 
which  can  be  either  retracted  by  the  finger  or  moved  down  the 
groove  by  a  screwing  arrangement  as  in  an  ordinary  ecraseur. 


Fig.  70. — Galvakic  Eoraseur. 

A,  platiuunrloop.  v,,  piece  of  poroelaiu,  a  non-couduotor.  c,  piece  of  ivory. 
The  current  runs  along  the  metal  rods,  d  d,  until  it  comes  to  the  place  where 
they  are  separated  by  the  porcelain  ;  thence  it  completes  the  cu-cuit  through  the 
small  loop  of  platinum  wii-e,  which  becomes  red-hot. 

The  wire  passes  thi-ough  little  holes  in  the  ends  of  the  brass 
rods  which  convey  the  cui-rent  through  the  handle.  The  ends 
of  the  rods  are  kept  apart  and .  insulated  fi-om  each  other  by  a 
small  piece  of  porcelain.  The  eyes  thi-ough  which  the  platinum 
wire  is  thi-eaded  must  not  be  too  large,  as  good  contact  between 
the  ])rass  carriers  and  the  wire  is  necessary  to  complete  the 
circuit,  the  current  being  conveyed  from  the  brass  rods  to  the 
wire.  At  the  other  ends  of  the  brass  or  steel  rods,  where  they 
emerge  fi-om  the  handles,  are  binding-screws,  to  one  of  which  is 
attached  the  rheophore  fi'om  the  positive  pole,  and  to  the  other 
the  rheophore  from  the  negative  pole.  The  cn-cmt  is  closed  by 
a  spring  arrangement,  which  is  moved  from  the  under  sm-face 
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of  the  haucUe,  and  is  generally  pressed  by  the  ring  finger  as 


Fig.  71. — Side  View  of  the  same  Galvanic  Ecka.seue  (see  Fig.  70). 
Sho\ving  the  manner  iu  which  tlie  in.strument  should  be  held. 


Some  operators  prefer  that  the  platinum  wire  shoidd  be 
connected  with  two  conducting  handles  (Fig.  72),  one  handle 
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oouiiected  -with,  tlie  positive  pole,  and  the  other  with  the  negative 
pole  of  the  hatteiy.  The  wire  connected  in  this  way  gives  the 
operator  great  power  in  directing  the  com-se  that  it  should 
follow  in  biu-ning  its  way  through  the  tissues  it  is  intended  to 
remove.  It  is  found  most  useful  in  the  removal  of  hyper- 
trophied  vulvte,  diseased  clitoris,  cauliflower  excrescences  and 
condylomata,  and  also  the  cervix  uteri  when  it  can  be  drawn 
down  sufficiently  to  be  brought  into  view.  The  growth  or 
tumotu-  has  to  be  held  by  an  assistant,  as  with  this  instrument 
both  hands  of  the  operator  are  required. 

Control  and  Application  of  the  Instruments.— In 
all  the  instruments  used  with  the  galvano-cautery  battery  some 
mechanical  arrangement  exists  in  the  handle  for  completing  or 
opening  the  circuit,  so  that  the  commencement  and  arrest  of 
the  cauterizing  action  may  be  entirely  under  the  control  of  the 
operator.    With  some  batteries  an  arrangement  exists  by  which 
the  continuity  of  the  current  can  be  made  or  broken  by  the 
foot ;  the  strength  of  the  current  can  also  be  regulated  by  this 
means.    The  mode  of  appUeation  of  the  instruments  above- 
mentioned  is  obvious  from  the  description  of  them  already 
given.   The  wire  of  the  galvanic  ecraseur  is  applied  in  the  same 
manner  as  with  other  ecraseurs,  and  the  wii-e  tightened  by  a 
similar  action.    But  the  tightening  of  the  wii-e  is  not  the  force 
with  which  the  operation  is  performed.    Care  should  be  taken 
not  to  tighten  it  too  rapidly,  so  as  to  make  it  cut  thi-ough  the 
tissues  ;  it  should  be  allowed  to  burn  its  way  through  them,  and 
only  drawn  tight  enough  to  keep  its  red-hot  sm-faee  against 
those  parts  that  have  not  ah-eady  been  divided.    If  tightened 
too  fast,  the  wire  itself  cuts  the  tissues,  and  its  haemostatic 
action  has  not  time  enough  to  seal  the  divided  ends  of  the 
vessels ;  htemorrhage  might  therefore  take  place.    The  same 
remark  applies  if  the  wii-e  be  used  too  hot.    A  wii-e  at  a  white 
heat  would  cut  through  like  a  knife,  and  htemorrhage  would 
follow.    One  of  the  chief  advantages  of  the  galvanic  ecraseur 
would  thereby  be  lost.    The  wii-e  ought  to  be  kept  at  a  dull  red 
heat.    The  assistant,  therefore,  who  has  charge  of  the  battery 
and  who  has  to  regulate  the  cuiTent  ought  to  be  experienced, 
for  on  him  depends  to  a  great  extent  the  success  of  the 
operation.    He  ought  to  be  constantly  using  a  galvano-cautery 
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battery,  and  know  the  particular  battery  whicli  be  may  be 
called  npou  to  work.  Wlien  acting  well,  a  slight  hissing  sound 
is  heai-d  dui-ing  the  operation.  If  the  wire  were  kept  too  long, 
each  end  of  the  loop  not  embedded  in  the  tissues  would  become 
hotter  than  the  remainder,  and  might  possibly  burn  the 
smTounding  parts  ;  and  if  a  very  strong  current  were  being 
employed,  the  wire  might  be  fused  at  either  of  these  points,  and 
thereby  interrupt  the  operation.  When  the  two  handles  are 
used,  and  the  wire  cannot  be  shortened,  those  portions  of  it  not 
embedded  in  the  tissues  should  be  carefully  watched,  and  not 
allowed  to  become  too  heated.  Their  temperatiu-e  may  be  kept 
down  and  the  operation  expedited  by  a  gradual  sawing  move- 
ment— that  is,  alternately  embedding  the  overlapping  part  of 
the  wire  in  the  growth  undergoing  removal. 

Advantages  and  Disadvantages  of  the  Galvano- 
Cautery. — The  galvanic  has  several  advantages  over  PaqueHn's 
and  all  other  forms  of  cautery.  The  instrument  can,  in  au}^ 
case,  be  introduced  into  the  cavity  or  organ  or  along  the  passage 
leading  to  the  diseased  part  to  be  destroyed  or  removed,  and 
placed  against  that  part,  before  it  is  made  hot.  If  a  wii-e  loop 
be  used,  it  can  be  adjusted  round  the  growth  or  other  structm-e 
dehberately  and  carefully  before  the  circuit  is  closed.  It  is 
therefore  particularly  applicable  for  the  destruction  of  un- 
healthy tissues  or  removal  of  growths  in  parts  difficult  of  access. 
Secondly,  the  amount  of  heat  can  be  regulated  and  its  action 
commenced  and  arrested  at  the  will  of  the  operator  or  by 
direction  to  his  assistant.  These  details  are  under  his  control 
in  a  manner  more  thoroughly  and  completely  than  with  any 
other  form  of  cautery  known  to  sui-gery.  Thirdly,  Avith  the 
galvano-cautery  there  is  no  bleeding,  for,  if  the  cauter  be  kept 
at  a  dull  red  heat  (about  600°  C),  hasmostasis  is  produced  at 
the  same  time,  in  the  case  of  a  heated  wii-e,  as  the  incision 
proceeds.  Fourthly,  there  is  a  singular  freedom  from  pain  after 
the  use  of  the  galvano-cautery  when  compared  with  opera- 
tions performed  with  the  ordinary  ecraseur  or  the  knife.  The 
extremities  of  the  severed  nerves  are  destroyed  by  the  bui-ning 
action,  and  the  trimks  are  protected  by  an  impervious  eschar. 
Lastly,  the  operation  is  itselE  antiseptic,  and  the  eschar  which 
covers  the  wound  protects  it  and  renders  it  less  hable  to 
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piuralent  infection  than  wlien  a  moist  and  granulating  surface 
is  left. 

The  disadvantages  of  galvano-cautery  are  that  the  batteries 
and  apparatus  are  expensive  and  requii-e  frequent  attention, 
otherwise,  when  wanted,  it  is  often  found  that  they  will  not 
work.  An  assistant  possessed  of  special  knowledge  and  skill 
is  almost  a  necessity,  whereas  with  the  actual  cautery  and 
Paquelin's  thermo-cautery  the  help  of  any  intelhgent  individual 
is  almost  siifiicient.  When  electrolysis  can  he  used  instead  of 
galvano-cautery  a  second  person  is  not  always  required,  and  the 
objectionable  smell  of  burnt  animal  tissue  is  avoided.  This  is 
a  consideration  when  an  operation  takes  place  in  a  private 
house.  But  electrolysis  can  only  be  employed  for  the  destruction 
of  unhealthy  surfaces  or  the  treatment  of  tumom-s  by  interfering 
with  their  nutrition  ;  it  cannot  be  used  for  the  direct  removal 
of  growths :  hence  it  is  not  employed  so  much  in  definite 
siu-gical  operations — the  subject  of  this  manual — as  in  the 
treatment  of  diseases  of  women. 

The  Electric  Lamp. — A  small  electric  lamp  is  often  found 
most  useful  in  gyneecological  surgery  when  it  is  necessary  to 
employ  artificial  light.  The  electric  light  can  be  held  upside 
down  or  in  any  position  that  will  prevent  it  from  casting  a 
shadow.  This  is  impossible  with  other  methods  of  lighting 
when  the  hght  is  derived  from  a  flame.    The  electric  light 


Fig.  73. — Small  Electuic  Lamp. 
(It  bears  a  mirror,  but  this  is  seldom  required  for  uterine  and  vaginal  surgei-y.) 

can  also  be  introduced  into  the  vagina ;  and,  if  necessary,  the 
interior  of  the  uterus  itseK,  after  dilatation  by  tents,  can  be 
Hghted  up,  and  by  this  means  its  sui-face  may  be  examined. 
The  heat  evolved  is  very  trifling  and  not  sufficient  to  cause 
inconvenience.  The  lamp  (Fig.  73)  has  a  rheostat  concealed 
m  the  handle,  which  is  cylindrical  and  fluted  so  as  to  faciHtate 
manipulation.  The  sUding  button  (a)  regulates  the  intensity 
of  the  light ;  by  this  means  also  the  circuit  can  he  made  and 
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broken — that  is,  the  lamp  rendered  incandescent  and  extin- 
guished. The  miiTor  at  the  end  is  not  required  when  the  lamp 
is  used  for  the  vagina  or  uterus.    An  independent  battery 


Fig.  74. — Electric  Lamp  fitted  to  a  Feugusson'.s  Si'ecuiaim. 


composed  of  a  few  large  cells  is  used  to  work  the  lamp,  wliicli 
can  be  kept  incandescent  for  any  length  of  time  that  it  is 
likely  to  be  wanted  for  a  uterine  examination  or  operation. 
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CHAPTEE  YI. 

SURGICAL.  PATHOLOGY  OF  CYSTIC  AND  ALLIED  DISEASES  OF 
THE  UTERINE  APPENDAGES.— EXAMINATION  OF  ABDOMINAL 
TUMOURS. 

Cystic  and  Allied  Diseases  of  the  Uterine  Appen- 
dages.— This  wide  subject  cannot  be  discussed  at  length  in 
these  pages.  My  own  views  are  expressed  in  another  work,* 
where  I  have  recorded  a  large  number  of  cases  of  disease  of  this 
kind,  occurring  in  the  practice  of  myself  and  my  colleagues  at 
the  Samaritan  Hospital,  between  1877  and  1884.  I  shall  simply 
restrict  myself  to  an  enumeration  of  the  varieties  of  cystic 
and  allied  diseases  of  the  ovary,  tube,  and  broad  ligament, 
noting  the  chief  points  of  surgical  interest.  Of  these,  the 
presence  or  absence  of  a  pedicle  and  of  solid  matter  is 
the  most  important.  The  drawings  may,  I  trust,  aid  the 
operator  in  identifying  the  tumour  which  he  discovers  in  the 
course  of  an  operation,  and  in  imderstanding  its  nature  and 
relations. 

The  diagram  (Fig.  76)  will  demonstrate  the  seat  of  origin  of 
each  variety  of  tumour,  as  well  as  the  position  and  relations  of 
the  different  parts  of  the  appendages  when  the  Fallopian  tube 
is  pulled  out  straight  (see  page  26). 

The  varieties  of  cystic  and  allied  diseases  of  the  appendages 
likely  to  be  removed  by  abdominal  section  will  now  be  briefly 
tabulated. 

1.  Multiloeular  Cystic  Tumour  of  the  Ovary- 
Cystic  disease  of  the  ovary  proper,  common  ovarian  cyst. 
Forms  a  multiloeular  timioiu-,  one  cavity  generally  predomi- 
nating (Fig.  76).   The  loculi  may  contain  adenomatous  growths 

*  Clinical  wud  Pathological  Obscrvalions  on  Tumours  of  the  Ovan/,  FaUopian 
Tube,  and  Broad  Ligament.  1884. 
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Fig.  75. — Di.\gram  of  the  Stiiuctuue.s  in  and  adjacent  to  the  Broad 
Ligament.    {Author. ) 

1.  Ire,  multilocular  cystic  tumour,  developed  iu  1,  pareuchyiua  of  the  ovary. 
3,  papillomatous  cystic  tumour  of  ovary  in  2,  tissue  of  hUum  of  ovary.  4,  simple 
broad  ligameut  cyst,  independent  of  parovarium,  10,  and  Fallopian  tube.  5,  a 
similar  cyst  in  broad  ligament  above  tube,  but  not  connected  with  it.  6,  a 
similar  cyst  close  to  7,  ovarian  fimbria  of  tube.  8,  hydatid  of  Morgagni  ;  this 
]iever  appears  to  form  a  large  cyst.  9,  cyst  developed  from  horizontal  tube  of 
parovarium.  11,  cyst  developed  from  a  vertical  tube  ;  cysts  of  this  kind  form 
the  papillomatous  tumours  of  the  broad  ligament.  12,  1-3,  track  of  obliterated 
duct  of  Gartner ;  papillomatous  cysts  are  said  to  be  developed  along  this  ti'ack. 


Fig.  76.— a  Small  Multilocular  Ovaki.^n  Cyst.  (Author.) 


Fk;  77.— DmiMuiii  Ovaiuan  Tumouii,  iseauing  Teeth  axd  Boxe.  {Author.) 


Fig.  78.— DniiMOiD  Ovaihax  Tumour,  cossisping  of  Three  Loculi  of  very 

IRREGULAR  FORM. 

They  originally  contained  sebaceous  matter.    [Musettm  R.  C.  S.,  No.  4,516.) 
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Fluid  contents  glairy  and  albuminous,  of  high  specific  gravity, 
yellow  or  greyish  in  colour,  often  stained  with  altered  blood- 
pigment.    Generally  well  pedunculated.*     Seldom  malignant. 

2.  Dermoid  Ovarian  Tumour.— Same  seat  as  the  last 
variety.  Forms  a  tumom-  with  few  locuh,  filled  with  hair, 
bone,  teeth  (Fig.  77),  sebaceous  matter,  liquid  fat,  etc.,  loculi 
lined  with  skin  or  anomalous  mucous  membrane.  Any  one  of 
the  contents  named  may  be  absent ;  hair  is  the  most  frequent. 
Sarcomatous  elements  frequent.  Grenerally  pedunculated. 
Dermoid  tumom-s  may  assume  very  irregular  forms  (Fig.  78). 

3.  Papillomatous  Cystic  Tumour  of  the  Ovary- 
Arises  in  the  tissue  of  the  hilimi  (Fig.  75,  2,  s).  Almost 
imilocular,  cavity  containing  masses  of  papillomatous  or  cauli- 
flower  growths,    sometimes   scanty    (Fig.    79),  sometimes 


Fig.  79.— Papillomatous  Cystic  Tumour  qp  Ovaey. 


[Author.) 


abundant.  Fluid  contents  generally  clear  and  watery,  of 
low  specific  gravity  and  free  from  albumen.  Pedicle  short, 
or  the  tumour  may  burrow  deeply  between  the  folds  of  the 
broad  ligament  (Fig.  79),  so  as  to  be,  in  some  cases,  absolutely 
sessile.  Papillomatous  growths  are  sometimes  foimd  in  the 
common  multilocular  form,  mixed  with  adenomatous  masses. 

*  By  the  term  pedunculated,  it  is  implied  that  a  pedicle  or  connectiiis  band 
suitable  for  ligature,  clamp,  or  cautery,  exists  between  the  uterus  ami  the  tumour.' 

M 
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4.  Papillomatous  Cystic  Disease  of  Broad  Liga- 
ment.— Always  sessile.  Great  tendency  to  infect  peritoneum. 
May  he  multilocular.  Cavities  contain  growths  and  fluid  as  in 
last  variety. 


Fig.  81. -Section  of  an  Ovary,  showing  its  surface  coveri 

Papillomata. 

■      It  contains  a  few  follicles.    (Musetim  S.  0.  S.,  No.  4,502.) 


5  Free  Papillomatous  Disease  of  the  Broad  Liga- 

ment.-Masses  of  papillomata  infesting  the  uterme  append- 
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ages  (Fig.  80),  often  covering  the  sm-face  of  the  ovary  (Fig.  81). 
Always  accompanied  with  abundant  peritoneal  effusion. 

Varieties  3, 4,  and  5  are  probably  developed  fi-om  the  tubes  of 
the  WolfEan  body  in  the  hilum  and  parovarium. 

6.  Simple  Broad  Ligament  Cyst:  "Parovarian 
Cyst"  (Fig.  82).— Thin-waUed  cyst,  almost  invariably 
unilocular.  Fluid  contents  clear,  watery,  of  low  specific 
gravity,  and  non-albuminous.  Always  lies  between  the  layers 
of  the  broad  hgament  (Fig.  83),  with  the  Fallopian  tube  and 
its  fimbrite  greatly  stretched  over  its  surface.    It  is  generaUy 


Fig.  82. -Simple  Bhoad  Ligament,  or  "Parovarian  Cyst. 
The  Ovary  has  been  laid  open.    {Author. ) 

peduuculated,  as  it  does  not  usuaUy  bun-ow  between  the  folds 
ot  tHe  broad  Hgament  as  far  as  the  uterus.  The  true  paro- 
vanan  origin  of  this  kind  of  cyst  is  questionable. 

7.  Papilloma  of  the  Fallopian  Tube  (Fig.  84).— 
Very  rare;  may  be  pedunculated.  Fluid  contents  mucoid; 
may  escape  from  the  ostium  of  the  tube  and  cause  peritoneal 
effusion.* 

8.  Enlargement  of  the  Hydatid  of  Morgagni.— This 
httle  cyst-like  body  (Fig.  75,  s)  never  appears  to  reach  such  an 
extent  ot  development  as  to  demand  operative  interference 
iJie  same  is  the  case,  except,  possibly,  in  a  few  rare  instances, 

*  See  Author,  Transactions  of  the  Obstetrical  Society  of  Londmi,  vol.  xxviii.,  1886. 
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with  simple  broad  ligament  cysts  developed  above  the  tube  (Fig. 
7,  page  22). 

Solid  Tumours  of  the  Ovary.— These  growths  are 
developed  in  the  same   anatomical  region  as  .  the  common 


Fig.  83.-DI.SSECTION  of  Beoad  Ligament,  to  show  its  eelations  to 

TWO  CYSTS. 

The  ovary  lies  to  the  left.  One  layer  of  the  broad  ligament  is  partly  divided 
to  show  the  smaUer  cyst,  and  is  turned  np  below  to  expose  pa.-t 
large  cyst,  which  has  heen  almost  entirely  cut  away.  The  Fallopian  tub  (the  outer 
part  of  which  has  a  black  rod  inserted  into  its  cut  extremity  and  Ja"gs  at  a 
right  angle  to  the  inner  part)  had  been  stretched  over  the  surface  of  the  laige 
cyst.  .  (Museum  B.  C.  S.,  No.  4,588.) 

multilocular  cyst,  and  hence  are  generally  peduncidated.  The 
commonest  forms  are  fibroma,  sarcoma,  and  carcinoma,  ilie 


SOLID  OVARIAN  TUMOUKS  ABDOMINAL  TUMOURS. 


165 


more  malignant  types  grow  very  rapidly,  and  ascites  and 
anasarca  tend  to  develop  early. 


Fig.  84. — Papilloma  of  the  Fallopian  Tube. 
The  tube  lias  lieen  laid  open,  showing  the  papillomata.    A  bristle  passes  into 
the  tube,  thi-ough  the  growths  and  out  at  the  ostium  below.    The  ovary,  small 
and  flattened,  lies  to  the  left.    (Micscum  B.  C.  S.,  No.  4,584.) 


G.  85.— A  Small  Sarcomatous  Ovaet  {natural  size),  jremoved  with  rrs. 

FELLOW,  which  FORMED  A  LARGE  SOLID  TUMOUR,  DURING  LIFE. 

{Museum  B.  C.  S.,  No.  4,533.) 


EXAMINATION  OF  ABDOMINAL  TUMOURS. 

Diagnosis. — The  general  rales  for  diagnosis  of  abdominal 
tumoiu-s  are  given  in  all  the  standard  text-books  on  medicine 
and  svirgery.  Perhaps  the  most  systematic  treatise  on  ex- 
ploration of  the  abdomen  is  the  late  Dr.  Mm-chison's  Clinical 
Lectures  on  Diseases  of  the   Liver,  Jaundice,  and  Abdominal 
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Dropai/.  Every  surgeon  who  desires  to  perform  abdominal 
section  sLioiild  study  it.  Whilst  what  is  technically  known  in 
GUI'  profession  as  sound  "  medical "  knowledge  is  needed,  a 
familiarity  with  the  anatomy  and  pathology  of  the  female 
organs  is  equally  necessary  for  our  pm-pose.  In  short,  the 
surgeon  must  understand  case-taking,  the  "  medical "  aspects  of 
abdominal  disease,  and  the  science  and  art  of  gynaecology  as 
well,  when  he  undertakes  operations  for  the  removal  of  ovarian 
and  uterine  tumours,  or  otherwise  diseased  pelvic  structures. 

Diagnosis  is  always  liable  to  fallacy.  Abdominal  swellings 
are  covered  by  the  abdominal  walls.  If  some  objects  looking 
like  a  knife,  a  watch,  and  a  small  book,  he  under  a  cloth,  we 
Uft  up  the  cloth  to  make  sure  of  the  natm-e  of  the  hidden 
objects,  though  to  endeavour  to  discover  theii-  nature  by  placing 
the  hand  on  the  cloth  may  exercise  om-  sense  of  touch.  In 
the  above  facts  lie  some  of  the  first  principles  of  abdominal 
surgery. 

Thus  we  feel  the  abdominal  walls  to  ascertain  the  nature 
of  a  tumour,  but  we  never  forget  that  the  evidence  of  our 
hands  may  be  most  untrustworthy.  It  is  not  always  advisable 
to  make  exploratory  incisions,  nor,  indeed,  does  any  sm-geon 
ever  make  them  without  some  preliminary  physical  examina- 
tion of  the  abdomen  and  pelvis.  On  the  other  hand,  these 
incisions  prove  what  palpation  may  never  prove.  Hence,  ex- 
perienced operators  often  become  very  sceptical  about  even 
their  own  diagnostic  powers,  and  rely  on  exploratory  operations 
rather  than  physical  examination  of  the  abdomen. 

Many  surgeons  object  to  such  expressions  as  a  "minor 
operation,"  or  "just  a  whrff  of  chloroform,"  They  are  right, 
for  self-evident  reasons.  I  beHeve  that  it  is  equally  wrong  to 
say  that  we  are  "  only  going  to  examine  the  ease."  Sounds 
may  be  necessary  evils,  but  evils  they  certainly  are.  Simple 
percussion  and  digital  exploration  of  the  vagina  are  not 
always  unattended  with  risk.  Experienced  operators  at  special 
hospitals  certainly  owe  some  of  their  triumphs  to  the  fi-eedom 
of  patients  from  repeated  examinations.  I  wiU  conclude  these 
preUminary  observations  by  briefly  simimarizing  them.  The 
surgeon  must  diagnose  carefully,  but  must  not  consider  that 
the  process  of  diagnosis  is  certain  or  void  of  danger  to  the 
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patient.  He  may  teacli,  but  not  at  the  patient's  expense, 
lie  must  not  have  recom-se  too  frequently  to  exploratory 
incisions,  but  must  not  fear  to  make  them  when  diagnosis  is 
obscure,  yet  the  existence  of  tiunours  evident. 

Case  Taking. — The  sm-geon  should  always  take  his  own 
case,  though  an  assistant  may  write  down  the  patient's  name, 
addi-ess,  and  other  details  of  the  kind.  A.  set  of  case  books, 
ready  printed,  should  be  kept  in  the  ward.  Sii-  Spencer  Wells' 
case  book  is  well  known.  Case  books  may  be  printed  at  a 
small  expense,  each  forming  a  small  octavo  pamphlet,  with 
headings  on  each  page,  as  follows : — 

1.  Niunber — Date  of  &st  visit — Name — Age — Condition — 
Occupation — Eesidence — Number  of  children — Last  confine- 
ment— Abortions — Mammary  Areolte — Greneral  appearance — 
Medical  attendant  (before  admission). 

2.  Greneral  examination  of  abdomen :  Inspection,  palpation, 
percussion,  and  auscultation. 

3.  Outline  sketch  of  abdomen.  Below  spaces  to  fill  in 
measurements  (three  columns  will  be  sufficient,)*  under  head- 
ings :  Oirth  at  umbilical  level — Ensif  orm  cartilage  to  umbilicus 
— umbilicus  to  symphysis  pubis — Eight  anterior  superior  spine 
of  ilium  to  umbilicus — Left  ditto  to  umbilicus. 

4.  Pelvic  examination — Outline  sketch  of  vertical  section 
of  pelvis,  showing  sacrum,  symphysis  pubis,  anus,  perineum, 
lower  part  of  vagina,  and  urethi-a  (the  internal  organs  should 
not  be  di-awn) — Generative  system  (catainenial  history) — 
Urinary  system. 

5.  Digestive  system — Eespiratory  ditto  (including  tempera- 
ture)—Circulatory  ditto— Nervous  ditto— History  before  ap- 
pearance of  tumour. 

6.  History  of  patient  and  disease. 

7.  Tapping  or  exploratory  puncture — Diagnosis. 

8.  Operation.  Date — Place — Nurse's  name— Assistants 
and  visitors — Antesthetic— Antiseptic  employed — Details  of 
operation. 

9.  Details,  continued. 

*  Thus,  m  the  case  of  a  slow-gi-omug  tumour,  the  abdomen  may  be  uieasured 
at  least  twice,  first  at  the  patient's  residence  or  in  the  out-patient  department 
of  a  hospital,  and  afterwards  a  few  days  before  operation  is  contemplated. 
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10.  Details,  continued — Description  of  tumour  ;  its  weighty 
fluid  removed. 

11—18  or  20.  Tables  for  "  After  Treatment  and  Progress," 
with  headings — Date — Hour — Condition,  diet,  and  prescriptions 
— Temperature — Pulse — Eespiration. 

Lastly," thi-ee  or  fom-  pages  for  "Subsequent  History." 

The  above  may  be  printed,  so  as  to  be  bound  up  with  ward 
registrar  books,  or  carried  about  separately,  after  use,  as  may 
be  required. 

Treatment  of  Patient  during  Physical  Examina- 
tion of  Abdomen. — The  patient  must  remove  her  drawers, 
let  down  the  upper  border  of  the  skirt  and  petticoats  as  low  as 
the  pubes,  and  raise  her  uaderclothing,  so  that  the  sm-face 
of  the  abdomen  may  be  exposed  thoroughly,  and  exploration 
of  the  pelvic  organs  may  be  facilitated  at  the  same  time. 
The  stays  had  better  be  taken  ofi  entirely.  Then  the  patient 
is  placed  upon  her  back  on  a  couch,  -with  her  knees  drawn  up, 
and  her  head  and  shoulders  raised,  so  that  she  may  lie  at 
perfect  ease.  The  least  discomfort  may  cause  contractions 
of  the  recti,  so  that  care  must  be  taken  that  the  pUlows 
or  cushions  supporting  the  shoulders  and  knees  are  weU- 
arranged  and  do  not  sHp  away.  It  is  always  best  if  the 
patient's  bowels  have  been  cleared,  as  soybala  seiiously  inter- 
fere with  examination  of  the  pelvic  viscera.  When  scybala  are 
detected,  it  is  advisable  to  repeat  the  examination  after  they 
have  been  removed  by  enemata. 

The  room  in  which  the  patient  is  examined  should  be  warm, 
and  not  adjacent  to  a  noisy  street  or  to  a  room  fuU  of  people 
engaged  in  conversation.  A  draught  causes  real  danger  to 
the  patient ;  cold  is  the  source  of,  not  only  discomfort,  but 
also  great  physical  irritability,  impeding  diagnostic  manipu- 
lations. Noise  is  distui-bing  to  the  surgeon,  and  a  grave 
impediment  when  pregnancy  is  suspected,  for  then  auscul- 
tation must  be  practised,  in  order  to  find  out  if  the  fcetal 
heart-sounds  be  audible,  and,  therefore,  perfect  silence  is 
essentiaUy  requisite.  The  surgeon  must  be  particularly  care- 
ful that  his  hands  are  wai-m  and  his  naHs  short.  Cold 
fingers  cause  contractions  of  the  patient's  abdominal  muscles, 
and  do  not  possess  so  perfect  a  degree  of  tactHe  sensibiUty 
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as  when  Avarm.  Tight-fitting  gloves  should  not  be  worn  by 
a  siu'geon  about  to  examine  an  abdominal  case  ;  they  greatly 
impau-  the  sensibility  of  the  fingers.  The  best  way  to 
restore  warmth  to  cold  hands,  when  it  is  too  late  to  take 
exercise,  is  to  wait  in  a  warm  room  a  few  minutes  before 
examining  the  case.  The  sm-geon  will  find  his  jDOckets  to  be 
good  receptacles  of  caloric  for  use  on  such  occasions. 

The  examination  must  be  carried  on  with  great  gentleness. 
The  process  is  often  fatiguing,  and  is  apt  to  try  short  tempers. 
The  patient,  it  must  never  be  forgotten,  is  a  patient  as  well 
as  a  case.  Some  patients  wiU  display  fear,  iU-temper,  or  signs 
of  want  of  confidence  in  the  sm-geon.  The  word  "  only,"  or 
any  synonymous  word  or  expression,  must  never  be  used  with 
regard  to  the  examination  as  such,  just  as  it  is  inadvisable  in 
speaking  of  many  other  matters  relating  to  medical  subjects. 
I  have  heard  a  patient  complain  seriously  of  a  stu-geon  who 
said  to  her,  "  This  is  only  the  emmmafioii,  not  the  operation." 
Such  a  speech  is  the  height  of  bad  taste,  and  betrays  great 
ignorance  of  human  natm-e,  and  disregai'd  of  a  patient's  feel- 
ings. It  is  thus  read  by  the  patient :  "  I  am  suspected  to  be 
the  subject  of  a  serious  disease,  and  the  doctor  is  '  only,'  as 
he  calls  it,  subjecting  me  to  a  disagreeable  process  in  order 
to  find  out  if  he  cannot  cure  me  by  performing  a  dangerous 
operation."  To  understand  this  interpretation  in  fuU,  the 
surgeon  must  bear  in  mind  what  sense  the  words  "  disease," 
"  examination,"  and  "  operations  "  convey  to  persons  outside 
our  profession— above  aU,  when  they  are  patients.  The  objec- 
tionable expression  which  is  quoted  above  is  meant  to  be  re- 
assuring, but  many  well-meant  words  hurt  people's  feelings. 
What  should  be  said  is,  "I  am  not  going  to' perform  any 
operation  at  present,  but  it  is  necessary  that  I  should  examine 
you."  The  patient  must  never  be  contradicted  when  she  com- 
plains that  the  manipulations  give  paia. 

Next  to  the  patient's  feelings  in  general,  the  particular  state 
of  her  mind  at  the  moment  of  examination  must  be  taken  into 
account.  She  is  thinking  of  nothing  but  her  case,  of  course, 
and  IS  apprehending  pain  from  the  manipulations  of  the 
siu-geon.  This  apprehension  causes  a  characteristic  expres- 
sion.   The  teeth  are  usually  clenched,  and  the  limbs  more  or 
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less  rigid.  The  patient  has  a  tendency  to  stretch  her  hands 
towards  those  of  the  surgeon,  to  place  them  over  a  tender 
spot  as  if  to  keep  him  from  touching  it,  and  perhaps  to  catch 
hold  of  his  wrists.  This  is  very  trying  to  the  sui-geon,  and 
it  must  he  remembered  that  all  the  above  signs  of  mental 
pertui-bation  are  most  fi-equent  in  the  more  obscm-e  cases  of 
abdominal  tumour,  especially  when  there  have  been  inflam- 
matory complications. 

To  counteract  these  inconveniences,  the  sm-geon  must  re- 
assm'e  the  patient,  and  it  is  quite  allowable  for  him  to  divert 
her  attention  by  talking  of  some  subject  not  relating  to  her 
case.  The  effect  of  this  judicious  measui-e  must  be  familiar 
to  most  sm-geons  and  physicians.  Thus  the  surgeon  may  lay 
his  right  hand  upon  an  abdomen  where  the  recti  are  so  tense 
that  he  feels  ahnost  inclined  to  believe  that  there  must  be  a 
solid  tumour,  with  intestines  adherent  in  front  to  accoimt  for 
the  resonance.  He  inquires  about  the  appetite,  the  catamenia, 
and  other  professional  matters,  and  the  tenseness  will  pro- 
bably persist.  Yet  if  he  suddenly  should  ask  the  patient  if 
the  weather  agree  with  her,  or  if  the  place  she  comes  from 
be  cold  in  vdnter,  it  is  highly  probable  that  the  recti  will 
immediately  collapse,  and  the  surgeon's  hand  may  even  be 
brought  in  contact  with  the  promontory  of  the  sacrtma,  or  the 
lumbar  vertebrse. 

The  clenching  of  the  teeth,  associated  as  it  is  with  irregular 
respiration,  is  to  be  counteracted  by  asking  the  patient  to  keep 
her  teeth  apart,  and  not  to  hold  her  breath.  Her  hands  should 
be  folded  across  her  chest. 

Among  other  general  considerations,  the  sui-geon  must  re- 
member "that  healthy  structures  may  be  tender  as  weU  as 
regions  which  are  the  seat  of  disease,  that  hard  pressui-e  on 
any  structui-e  causes  pain,*  and  that  rapid  manipulations,  even 
if  gentle,  fi-ighten  a  patient.  The  nails  are  often  the  cause 
of  trouble  in  these  examinations.    I  have  seen  a  surgeon  with 

*  The  reader  must  have  met  ^vith  members  of  the  profession  \vho  seem  to  think- 
that  a  part  must  bo  diseased  because  squeezing  or  pressing  it  hard  causes  paiu. 
A  boy's  ear  is  not  diseased  because  it  smarts  when  it  is  boxed,  boe  also  my 
observations  on  pressure  of  the  sacral  nerves  in  pelvic  exploration,  page  49.  _I 
have  already  spoken  against  the  practice  of  contradicting  patients  who  complain 
of  pain  during  examination  (pages  47,  169). 
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his  left  hand  on  a  patient's  abdomen  and  his  right  forefinger 
in  the  vagina,  wondering  why  a  small  timiom-  was  "  so  pain- 
ful." The  pain  was  really  caused  by  the  nail  of  the  fore- 
finger pressing  against  the  vaginal  mucous  membrane,  and 
the  nails  of  the  left  fingers  pressing  into  the  abdominal  in- 
teguments. This  latter  bit  of  clumsiness,  annoying  to  patient 
and  surgeon,  even  if  not  misleading,  is  very  likely  to  occur 
when  deep  pressure  is  made  on  lax  abdominal  walls,  for  the 
integuments  bulge  beyond  the  fingers  and  press  against  the 
uaUs.  Though  the  nails  must  not  be  turned  down,  the  op- 
posite extreme  of  holding  the  fingers  too  stiffly  must  be 
avoided. 

During  inspection,  liaese  albicantes  and  hernial  protrusions 
must  be  taken  into  account,  as  well  as  other  appearances 
which  force  themselves  on  the  sm-geon's  observation,  such 
as  cedema,  enlarged  veins,  and  prominence  in  the  flanks  or 
front  of  the  abdomen.  The  experienced  may  learn  a  great 
deal  from  inspection  alone.  Percussion  should  be  commenced 
below  the  umbilical  region,  and  not  over  the  transverse  colon 
or  stomach,  for  the  tympanitic  resonance  there  may  dull  the 
ear  for  less  marked  resonance  elsewhere.  The  left  hand  must 
be  kept  perfectly  yet  gently  applied  to  the  abdominal  walls 
during  the  process,  for  if  the  knuckles  go  up  and  the  points 
of  the  fingers  press  unduly,  there  may  be  a  space  between 
the  fingers  and  the  abdomen  at  the  point  where  the  former 
are  tapped,  and  this  will  affect  the  resonance ;  moreover,  there 
wiU  be  danger  of  running  the  nails  into  the  integuments. 
In  percussing  each  flank,  the  surgeon  should  stand  on  the 
opposite  side,  as  it  is  not  easy  to  keep  the  hand  properly 
applied  to  the  flank  on  the  same  side. 

Lastly,  vaginal  digital  exploration  (or  rectal,  as  a  rule,  in 
virgins)  must  never  be  omitted  as  part  of  the  process.  With- 
out bimanual  examination  it  is  often  impossible  to  tell  the 
relations  of  a  tumour  to  the  pelvic  viscera.  Careful  exploration 
of  the  cervix  should  be  made  before  the  sound  is  introduced, 
mdependently  of  all  other  precautions.  Surgeons  are  liable 
to  be  misled  by  assuming  that  only  young  and  attractive  women 
can  become  pregnant  when  single,  and  can  tell  falsehoods  about 
the  catamenia.    I  know  of  a  remarkable  case  where  a  sm-geon. 
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after  examining  the  abdomen  of  a  single  woman  about  forty- 
seven  years  old,  who  declared  that  she  was  regular,  passed  a 
sound  into  her  uterus,  remarking  at  the  time  how  soft  the 
cervix  felt.  A  gush  of  fluid  followed,  and  then  it  struck  the 
surgeon  that  there  miglit  be  a  fostus  in  the  uterus,  which 
proved  to  be  the  case.  The  patient  confessed  that  she  had 
lied  about  her  catamenia.  I  once  assisted  at  an  operation  where 
the  patient,  a  very  plain  single  woman,  aged  thirty-five,  had 
been  bedridden  for  a  year  Avith  a  large  fibroid  tumour  of  the 
uterus.  In  removing  the  tumour,  a  foetus  of  about  the  sixth 
week  was  discovered.  No  sound  had  been  passed  nor  had  the 
cerA^x  been  examined  for  a  long  time. 

Erroneous  Diagnosis  after  Abdominal  Examina- 
tion.— I  have  already  noted  some  of  the  chief  sources  of 
fallacy.  The  sui-geon  is  not  likely  to  forget  that  he  may  en; 
that  a  leading  authority  whom  he  consults  may  be  wi-ong  whilst 
he  himself  is  in  the  right,  and  that  the  youngest  student  may 
diagnose  what  his  elders  have  overlooked  or  failed  to  under- 
stand. Putting  aside  any  further  considerations  of  this  kind, 
I  will  now  classify  the  chief  sources  of  error  in  diagnosis  of 
suspected  abdominal  tumours. 

1.  Preconceived  Ideas. — The  surgeon,  examining  with  the 
fixed  idea  that  there  must  be  a  tumour  of  some  kind  or 
other,  is  apt  to  mistake  rigid  abdominal  walls,  tympanitic 
intestines,  or  a  distended  bladder  for  a  tumoui\  He  may  dwell 
too  much  on  the  probability  that  a  tumour,  which  really  exists, 
is  ovarian. 

2.  Over-confidence  in  a  Patient's  Sistori/.— This  is  the  most 
frequent  source  of  the  awkward  or  even  peiilous  en-or  of  mis- 
taking a  pregnant  uterus  for  a  tumour  (see  page  171).  Not  only 
must  aU  cases  of  abdominal  swelling  in  young  single  women  be 
considered  independently  of  the  Hstory,  but  the  sm-geon  must 
also  distrust  the  opinion  of  married  women  who  have  had 
many  children.  Experience  causes  these  respectable  members 
of  society  to  believe  in  themselves  too  much.  When  a  patient 
of  this  class  says  that  she  cannot  be  pregnant,  the  surgeon  must 
ask  her  why  she  holds  that  opinion.  One  reply  will  be  that 
she  knows  when  she  is  pregnant  by  her  bodily  feelings.  _  As 
the  prime  of  life  advances,  however,  these  general  sensations 
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tend  to  disappear,  and  the  patient  may  be  thrown  off  her 
guai'd.  I  have  known  a  case  of  pregnancy  mistaken  for 
ovarian  disease  through  neglect  of  this  fact.  Again,  scanty 
menstruation  may  be  overlooked,  or  amenorrhoea  may  pre- 
cede conception;  then  the  patient  or  sui'geon  may  overlook 
pregnancy  because  there  has  been  amenon'ho3a  for  over  nine 
months.  In  this  way  I  have  known  cases  of  normal  and  of 
extra-uterine  pregnancy  to  be  attributed  to  ovarian  tumour. 
On  the  other  hand,  a  swelling  said  to  have  been  detected 
ten  months,  a  year,  two  years,  or  even  longer,  before  the 
date  of  examination,  may  have  been  originally  simple  obesity 
or  flatulence.  Pregnancy  supervening,  the  enlarged  uterus  may 
naturally  be  mistaken  for  a  morbid  growth. 

3.  Omission  of  Precautions. — Certain  measures  are  of  diagnostic 
value  as  well  as  being  necessary  steps  in  preparation  for  an 
operation.  Thus  neglect  of  the  use  of  the  catheter,  on  one 
occasion,  nearly  led  to  a  distended  bladder  being  tapped.  A 
loaded  rectimi  should  always  be  emptied  before  a  thorough 
examination  is  made.  I  once  examined  a  case  where  a  sig- 
moid flexure,  loaded  with  scybala,  had  been  taken  for  a  dermoid 
ovarian  tumour. 

4.  Fauiti,  Paljmtion  and  Percussion.~The  art  of  palpation 
and  percussion  is  never  thoroughly  leamt  or  understood  by 
many  medical  practitioners  of  fair  experience.  The  tips  only 
of  the  fingers  may  be  apphed  to  the  abdominal  walls;  this 
causes  the  recti  to  contract,  as  the  naUs  initate  the  integu- 
ments, thus  a  soHd  or  cystic  tumour  may  be  diagnosed.  On 
percussing,  if  the  fingers  be  not  appHed  to  the  abdomen  along 
then-  entu-e  length,  a  duU  sound  may  be  produced.  This  fact 
can  be  proved  at  once  by  pressing  the  ends  of  the  fingers 
only  against  a  resonant  part  of  the  abdomen  and  percussing 
them  high  up,  where  they  do  not  touch  the  integument;  no 
resonance  can  then  be  elicited. 

5.  Peal  Difficulties.—TheTe  remain  difficulties  which  de- 
pend entirely  on  the  nature  of  the  case.  A  complicating  or 
eomcident  malady  may  mask  the  presence  or  nature  of  a 
tumom-.  A  cyst  already  detected  may  burst  before  a  second 
exammation.  SkiU,  care,  and  experience  can  alone  guard  the 
surgeon  from  errors  which  these  difficulties  may  cause 
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Diagnosis  of  Tumours  and  Abdominal  Distensions. 

— It  is  not  possible  for  me  to  describe  at  length  the  principal 
conditions  which  more  or  less  resemble  ovarian  tumoui-s  or  other 
diseases  of  the  female  organs,  which  may 'be  cured  by  operations 
alHed  to  ovariotomy.  I  shall  simply  tabulate  these  conditions, 
for  by  so  doing  I  may  possibly  aid  the  sui-geon  who  has  a 
case  in  hand  which  is  Hkely  to  require  abdominal  section. 

Class  I. — A  Tumour  or  Tumours  more  or  less  Distinct. 

1.  A  Central  Tumour,  distending  lower  part  of 
Abdomen. 

A.  Freely  fluctuating. 

Ovarian  cyst,  with  one  cavity  greatly  predomruating 

over  the  others. 
Broad  ligament  cyst. 
Encysted  dropsy  of  peritoneum. 
Distended  bladder. 
Hydramnios. 

B.  Fluctuating  in  parts. 

Ovarian  cyst,  multilocular. 
Ovarian  cyst  with  much  soHd  matter. 
Fibro-cystic  uterine  tumour. 
Pregnancy  (later  stages). 

G.  Solid,  no  fluctuation. 
Solid  ovarian  tumour. 
Fibroid  uterine  tumour. 
Pregnancy  (earlier  stages). 

2.  A  Tumour  distending  lower  part  of  Abdomen, 
not  central  in  position. 

A.  Fluctuating. 

Eenal  cyst  or  retro-peritoneal  cyst  in  the  neighbom-- 

hood  of  the  kidney. 
Cyst  of  omentum  or  mesentery. 
Hydrosalpinx  (extreme  cases). 
Ovarian  cyst  (rare). 
Cyst  in  abdominal  walls. 
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B.  SoM 

Extrfi-titerine  pregnancy  (tumoiu'  may  be  central). 
Scybala  in  cfecmn  or  sigmoid  flexure. 
Enlarged  spleen  (extreme  cases). 

3.  Two  or  more  Tumours  distending  lower  part  of 
Abdomen. 

Bilateral  ovarian  tumours  (especially  small  dermoid 
cysts). 

Multiple  subperitoneal  uterine  fibroids. 
Hydatid  disease  of  peritoneum. 

Class  II. — Abdomen  Distended  ;  no  Distinct  Tumour. 

1.  Fluctuation  distinct. 

Ascites  (all  cases,  including  tbose  wbere  an  ovarian  or 
other  tumoiu-  may  exist) . 

2.  No  Fluctuation. 

-    TjTnpanites  and  phantom  tumour. 
Obesity. 

Pendulous  abdomen. 

The  above  table  does  not  include  tumom-s  purely  pelvic, 
tumours  evidently  confined  to  the  upper  part  of  the  abdo- 
men, and  tumours,  cysts,  and  abscesses  in  the  inguinal  and 
hmibar  regions. 

Physical  and  Clinical  Characters  of  Ovarian  Cystic 
Tumours.— This  subject  is  treated  at  length  in  the  standard 
works  of  ^  Spencer  WeUs,  Olshausen,  Tait,  Peaslee,  Atlee,  and 
other  writers,  and  does  not  come  within  the  immediate  scope 
of  this  work.  At  the  same  time,  it  should  be  understood 
that  the  sm-geon  must  not  think  of  operating  unless  he  feels 
that  he  possesses  a  fair  knowledge  of  '  the  main  distinctions 
between  ovarian  tumours,  uterine  tumours,  and  other  diseases 
which  cause  distension  of  the  abdomen,  and  may  prompt  him 
to  perform  abdominal  section.  The  use  of  the  sound,  with 
every  precaution  (page  74),  is  especially  necessary  for  dia- 
gnosis between  ovarian  cysts  and  soft  uterine  myomata,  but 
this  diagnosis  cannot  be  confirmed  by  rough  and  ready  rules. 
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since  the  sound  may  move  when  the  tumour  is  moved  in 
some  cases  of  ovarian  cyst  with  a  short  pedicle ;  and  there 
are  other  soui-ces  of  fallacy  attendant  on  the  use  of  that  in- 
strument. The  inexperienced  are  recommended  to  study,  at 
least,  any  standard  British  text-book  on  diseases  of  women 
before  undertaking  ovariotomy. 

There  is  seldom  any  diiticulty  in  diagnosing  a  case  of  multi- 
locular  cystic  tumour  of  the  ovary,  free  from  certain  compli- 
cations ;  on  the  other  hand,  there  remain  complications  not  at 
aU  easy  to  discover  without  opening  the  abdominal  cavity,  and 
some  of  these  complications  may  obscure  diagnosis,  and  cause 
the  wisest,  most  experienced,  and  most  practical  siu-geon  to  err. 
In  the  chapters  on  the  Operation  of  Ovariotomy,  I  shall  speak 
of  what  some  may  term  unexpected  conditions  discovered 
dm-ing  an  abdominal  section,  though,  strictly  speaking,  the 
operator  shotdd  be  careful  not  to  be  taken  by  surprise,  and 
should  be  ready  to  expect  any  possible,  though  improbable, 
morbid  condition,  other  than  cystic  ovarian  disease. 


Fic   86  -A  Twisted  Pedicle,  attached  to  a  small  portion  of  very 
THICK  CYST-WALL.    {Museum  It.  C.  S. ,  :So.  i,5o0 A.) 

The  surgeon  must  note  the  pui-ely  cHnical  featm-es  of  the 
case,  especially  high  temperature,  and  histories  of  sudden  attacks 
of  pain,  or  constant  local  sufiering,  or  of  sudden  dimmution  m 
the  size  of  the  tumour.  Lives  have  been  saved  by  removing 
suppurating  cysts,  and  by  operating  in  cases  of  gangrene  of  an 
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ovarian  tumour,  from  twisting  of  the  pedicle.  As  a  rule,  how- 
ever, this  peculiar  condition  simply  causes  dull  constant  pain, 
v,ith  a  cessation  of  the  growth  of  the  tumoiu-.  At  operation,  the 
pedicle  is  often  found  twisted  spii-ally,  two  or  thi'ee  tm-ns,  as  in 
Fig.  86.  Tlie  vessels  are  generally  blocked  ;  sometimes  they  are 
dilated  as  in  Fig.  87,  when  they  present  a  remarkable  appear- 
ance, as  though  a  large  marble  lay  in  the  pedicle.  When  the 
pedicle  is  completely  atrophied,  and  the  cyst  has  become 
detached  and  receives  its  nourishment  fi^om  adhesions,  as  will  be 
noted  in  the  chapters  on  Ovariotomy,  the  case  will  puzzle  the 


Fk;.  87.— Dilated  Vein  from  a  Twisted  Pedicle. 

The  dUatation  has  been  laid  open.    An  artery,  perfectly  impervious,  adheres  to 

the  vein  posteriorly. 

operator.  On  the  other  hand,  when  the  pedicle  is  twisted  and 
no  adhesions  exist,  the  operation  is,  as  a  rule,  particularly  easy 
and  safe.  Twisted  pedicle  is  very  common  in  dermoid  ovarian 
disease. 

Tapping  for  Diagnosis.  —  Some  authorities  strongly 
advocate  tappmg  for  diagnostic  purposes.  They  assert  that 
the  limd  thus  withdi-awn  can  be  examined ;  that  the  tumour 
may  be  "  parovarian  "—that  is,  a  simple  broad  ligament  cyst 
cm-able  by  tapping  ;  that  it  can  be  proved  by  tapping  whether 
the  tumour  be  suitable  for  operation;  and  lastly,  that  tapping 
can  do  no  harm,  and  is  safer  than  operation. 

Long  experience  has  led  me  to  consider  that  these  ideas  are 
more  or  less  fallacies,  even  when  aspii-ation  is  meant,  rather  than 
smiple  tapping  with  a  trocar.    The  fluid  may  be  examined 
certainly,  but  m  doubtful  cases  Uttle,  if  anything,  may  be  proved 
by  examination  of  the  fluid.    The  thick,  greasy  fluid  contents 
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of  dermoid  and  old  cystic  tumours  will  often  fail  to  pass 
tlirougli  an  aspirating  needle.    In  dermoid,  malignant,  and 
papillomatous  tumours,  some  of  tlie  secondary  cysts  may  contain 
common  ovarian  fluid,  otliers  the  clear  fluid  of  hroad  ligament 
cysts  :  the  punctm-e  of  one  cyst  would  thus  lead  to  false  con- 
clusions.   Tapping  cannot  prove  that  the  tumour  is  a  simple 
broad  ligament  cyst.    I  have  seen  clear,  watery  fluid  in  the 
most  mahgnant  papillomatous    cysts.     Asphation   of  such 
cysts  may  cause  severe  hoamorrhage  from  the  vascular  villous 
masses  which  fill  them.    The  argument  that  tapping  may  cure 
a  broad  ligament  cyst  will  receive  fm-ther  comment.  Tapping 
can  never  prove  that  a  tumom-  is  suitable  or  unsuitable  for 
operation,  it  can  seldom  verify  mahgnancy,  which  it  may  often 
overlook,  and  can  settle  Httle  or  nothing  about  adhesions  or  the 
natui-e  of  the  pedicle.    The  worst  doctrine,  in  regard  to  tapping, 
is  that  it  can  do  no  harm.    It  involves  the  risk  of  hfemon-hage, 
and  the  escape  of  foetid  or  pm^ulent  fluid,  sarcoma  or  cancer 
•cells  into  the  peritoneal  cavity.    Metastatic  deposits  of  common 
glandular  intracystic  growths  are  well-known  and  very  serious 
■complications ;  they  can  certainly  be  set  up  by  exploratory 
punctm-es.    In  cases  where  there  is  a  suspicion  that  the  tumour 
may  be  a  cystic  fibroid  of  the  uterus,  should  that  suspicion  be 
correct,  tapping  would  involve  great  danger,  as  wounded  uterme 
tissue  often  bleeds  uncontrollably.  _  _ 

Tappino^  is,  however,  allowable  in  cases  where  the  patient  is 
suffering  from  some  inter-current  malady,  such  as  bronchitis, 
^vhich  must  be  cured  before  operation  ;  the  presence  of  a  bulky 
tumour  adds  to  the  patient's  sufferings,  and  retards  recovery. 
When  the  patient  is  subject  to  great  anasarca  of  the  legs,  ^NitJi 
ascites,  and  the  presence  of  an  ovarian  tumour  is  strongly 
suspected,  tapping  will  reheve  the  comphcations  just  mentioned  ; 
then  manual  exploration  of  the  abdomen  and  pelvis  will  be 
faciUtated,  and  it  may  be  discovered  that  a  freely  movable 
tumour  exists,  perfectly  suitable  for  operation.    The  anasarca 
in  such  cases  is  due  to  pressiu-e  on  large  vems.    Tappmg  under 
these  conditions  is  particularly  indicated  when  there  is  h  tie 
cachexia.    Still,  many  specialists  would  object,  and  say  that 
an  exploratory  operation  is  safer  than  tapping  m  such  a  case, 
as  the  former  will  show  with  certainty  whether  the  tumour  be 
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simple,  or  malignant  and  removable,  or  malignant  and  irre- 
movable. 

For  tapping  an  ovarian  cyst,  a  tapping  trocar  (Fig.  37)  is 
employed.  The  patient  must  lie  on  her  side,  near  the  edge  of 
the  bed,  the  bladder  having  been  emptied ;  then  an  incision  is 
made  through  the  middle  line,  over  the  most  prominent  part 
of  the  cyst  below  the  umbilicus.  A  lancet  is  best  suited  for 
the  pm-pose,  and  only  the  skin  must  be  cut.  Then  the  tapping 
trocar  is  thrust  into  the  cyst;  as  the  fluid  empties  out,  the 


Fig.  88.— An  Ovakian  Cyst  hemoved  DuniNG  Lu'e,  with  a  portion  of 
THE  Abdominal  Walls. 

The  cyst  has  become  au  abscess  cavity,  discliargiug  pus  tlirough  a  fistuloii.s 
passage  iu  the  integmiieuts,  through  which  a  glass  rod  has  been  passed.  It  had 
been  treated  by  incision  and  drainage.    [Museum  JR.  G.       No.  4,55.3.) 

dome-shaped  end  of  the  cannida  is  pushed  forwards,  and  fixed 
by  the  mechanism  already  described.  A  pad  of  anti.septic  lint, 
secured  by  strapping,  is  placed  over  the  pimcture  when  the  fluid 
has  been  removed ;  then  a  towel,  fixed  by  a  many-tailed  binder 
(page  129),  is  applied  to  the  abdomen,  the  patient  being  placed 
on  her  back.  She  should  remain  about  two  days  in  .that  position. 
The  aspirator  may  be  employed  for  tapping  a  cyst. 

The   Listerians   strongly   recommend   full  "precautions" 
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during  tapping.  In  any  case,  tlie  sui-geon  must  he  sure 
about  his  trocar,  and  the  lubricant  wliicli  lie  applies  to  it. 
"The  most  rapidly  fatal  septicaemia  has  been  known  to 
follow  the  use  of  a  dirty  trocar  in  tapping  an  ovarian  cyst " 
(Thornton). 

Tapping  Parovarian  Cysts.— Some  specialists,  more 
particularly  the  Keiths,  of  Edinburgh,  recommend  the  cure  of 


Fig.  89. -A  Multilocular  Ovari.\n  Cyst  removed  during  Life,  avith  a 

PORTION  OF  THE  ABDOMINAL  WALLS. 

It  had  been  treated  as  in  the  case  of  the  specimen  represented  in  Fig.  88,  mthont 
any  eft'ect.    [Miismmi  11.  C.  S.,  No.  4,554.) 

simple  broad  ligament  cysts,  the  so-caUed  "parovarian  "  cysts, 
by  tapping,  and  claim  constantly  successful  results.  Neverthe- 
less, I^have  seen  such  a  cyst  requii-e  removal  after  repeated 
tapping,  and  I  have  known  cases  where  other  cysts,  bearmg 
all  the  characters  of  the  same  variety,  as  far  as  can  be  ascer- 
tained by  examination  of  the  fluid  contents,  proved  to  be 
papillomatous. 
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The  clanger  of  removing  a  "  parovarian  "  cyst  by  abdominal 
section  is  very  slight,  tlie  risk  attending  the  ta^jping  of  a  semi- 
maliguaut  papillomatous  cyst  is  considerable. 

Incision  and  Drainage. — Tins  method  of  "curing"  an 
ovarian  cyst  is  absolutely  futile.  Figs.  88,  89  represent  two  cases 
where  this  treatment  proved  a  faihu-e ;  the  cysts  were  removed 
by  Mr.  Thornton,  to  the  immediate  benefit  of  the  patient.  In 
both  cases  the  drainage  had  been  commenced  over  two  years 
before  operation. 

In  the  first,  the  cyst  became  an  abscess  and  discharged  much 
pus ;  in  the  second,  the  drainage  could  not  be  maintained,  and 
the  timiour  remained  almost  unaffected  till  its  removal. 
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CHAPTER  VII. 

THE   OPERATION    OF  OVARIOTOMY. 
I. — Preliminary  Considerations. 

When  should  Ovariotomy  be  Performed  ?— Ovario- 
tomy should  be  performed  as  soon  as  the  ovarian  tumom-^  is 
diagnosed.    The  only  exceptions  to  this  rule,  putting  aside 
instances  where  the  patient  is  subject  to  some  other  disease 
prejudicial  to  the  recovery  of  the  patient  after  operation,  are 
cases  where  the  cyst  is  exceedingly  small  and  gives  no  pain. 
The  most  experienced   specialists   cannot   always  diagnose 
incipient  cystic  disease;  an  enlarged  ovary  easily  detected  m 
Douglas's  pouch   on  bimanual  palpation  does  not  demand 
immediate  operation.    When  once  the  tumour-  has  risen  above 
the  pelvis,  everything  is  to  be  gained  and  nothing  lost  by 
operating  at  once.    The  larger  the  tumom-  grows,  the  greater 
will  be  the  risk  of  ruptui-e,  inflammation,  suppui-ation,  adhesions, 
and  impaired  health.    In  two  of  my  own  cases  the  operation 
was  rendered  very  troublesome  and  dangerous  because  the 
patients  had  been  "  advised  to  wait." 

Authorities  are  divided  as  to  the  particular  day  to  be  fixed, 
in  relation,  I  need  hardly  say,  to  the  question  of  menstruation. 
I  have  found  it  most  satisfactory  to  operate  a  few  days  after 
the  disappearance  of  the  "show."  Some  operators  fix  a  day 
shortly  before  the  period  is  expected.  The  question  is  ot  fai- 
less  serious  import  than  was  formerly  supposed. 

Age  of  the  Patient. -Infancy  and  healthy  old  age  ai-e 
no  bar  to  ovariotomy.  Dr.  Kiister,  of  BerHn,  successfully 
operated  on  a  child  aged  one  year  and  eight  months.  Dr.  J . 
F  Hooks,  of  Texas,  removed  an  ovarian  tumoui-  fi-om  a  clnid 
thii-ty  months  old  in  July,  1886.*  The  patient  died  m  twenty- 
*  American  Journal  of  Obstetrics,  vol.  xix.,  p.  1,022. 
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foul-  lioiu's,  but  the  tumour  had  been  tapj^ed  and  there  were 
niunerous  parietal  and  omental  adhesions.  Spencer  "Wells, 
Thornton,  Barker,  and  Chenowetts  have  all  successfully  operated 
on  childi'en  eight  or  nine  years  old.  In  infancy  the  relations 
of  the  structm-es  forming  the  pedicle  are  not  likely  to  be 
obscure.  The  ovarian  Hgament,  a  most  important  landmark, 
is  hypertrophied  and  jsrominent  (Fig.  90).  These  ovarian 
tumom-s  in  infants  and  children  are  nearly  always  dermoid. 


Fig.  90.— Ovarian  Disease  in  a  Still-bohn  Child. 

The  leit  ovary  fonns  a  cyst,  which  is  collapsed.  The  ovariau  ligament,  much 
hypeitvophietl,  iudicates  the  true  seat  of  the  cyst.  (Museum  B.  C.  S.,  No. 
4,485.) 

Young  guis  are  good  subjects  for  ovariotomy,  provided, 
of  course,  that  the  disease  be  not  greatly  complicated,  and  in 
bad  cases  they  appear  to  stand  shock  very  well.  They  must 
be  carefully  watched  dm-ing  convalescence  as  they  are  apt 
to  move  about  too  soon,  to  eat  on  the  sly  any  unwholesome 
luxury  which  their  friends  may  choose  to  bring  them,  and  to 
disobey  the  nurse's  orders  in  many  other  respects. 

In  old  age  the  operation  is  quite  justifiable  when  neither 
organic  disease  is  present,  nor  great  decrepitude  manifest. 
Amongst  my  own  patients  one  of  the  most  rapid  recoveries  was 
made  by  a  widow  aged  sixty-three.  I  assisted  Dr.  Bantock 
several  years  ago  in  the  removal  of  dermoid  cysts  of  both 
ovaries  from  a  woman  also  sixty-thi-ee  years  old.  There  were 
strong  pelvic  adhesions,  and  the  operation  was  prolonged  and 
troublesome.  Janviin  and  Wilcke  both  operated  successfully 
on  a  patient  aged  seventy-seven,  Atlee  on  a  patient  aged 
seventy-eight,  Schroder  on  a  patient  aged  seventy-nine,  and 
on  another  aged  eighty.   Dr.  Miner  performed  ovariotomy  on  a 
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patient  eighty-two  years  old,  but  she  died  on  the  fom-teenth 
day* 

Elderly  patients  are  apt  to  take  bronchitis,  from  the  exposure 
dm-iug  operation  and  various  influences  afterwards.  The 
possibility  of  hypostatic  congestion  of  the  lungs  must  not  be 
overlooked. 

Ovariotomy  in  Pregnancy. — Not  many  years  ago  it 
was  considered  hardly  justifiable  to  perform  ovariotomy  dm-ing 
pregnancy,  and  when  the  tumom-  was  large  and  growing 
rapidly  the  induction  of  premature  laboui"  Avas  recommended 
in  preference  to  the  operation.  Experience,  however,  has 
shown  that  ovariotomy  is  not  attended  with  great  danger 
when  performed  on  a  pregnant  subject.  It  by  no  means 
necessarily  causes  abortion  ;  indeed,  this  accident,  according  to 
Olshausen,  has  occm-red  in  under  twenty  per  cent,  of  all 
recorded  cases,  some  of  which  were  operated  upon  many  years 
ago,  before  ovariotomy  had  reached  its  present  stage  of  perfec- 
tion. Olshausen,  quoting  from  the  statistical  results  of  some 
of  the  operators  who  have  had  the  widest  experience  in  ovario- 
tomy up  to  the  end  of  1885,  states  that  Schroder  has  performed 
ovariotomy  dming  pregnancy  in  12  cases.  Sir  Spencer  "Wells 
in  10,  Olshausen  in  8,  and  Tait  in  6.  In  only  one  of  these  36 
cases  did  the  patient  die. 

The  same  authority  shows  that  out  of  21  cases  which  were 
operated  upon  later  than  the  fourth  month  of  pregnancy  only 
2  died,  and  Pippingskold  operated  at  the  beginning  of  labour, 
the  child  was  born  seven  hours  after  the  end  of  the  operation, 
and  the  patient  recovered.  Still  it  is  best  to  operate,  if  possible, 
before  the  fourth  month,  as  the  structures  forming  the  pedicle 
become  very  turgid  with  blood  at  a  later  period  of  pregnancy, 
and  this  will  prove  serious  should  there  be  adliesions.  Double 
ovariotomy  has  been  successfully  performed  dming  pregnancy, 
as  in  a  case  under  Mr.  Thornton's  care  where  the  tumours  were 
dermoid. 


Before  describing  the  operation  in  full,  I  shall  dwell  on  some 

*  Sec  also  Sir  Spencer  Wells'  statistics,  Diagnosis  and  Surgiccl  Treatment  of 
Abdominal  Tumours,  1885,  p.  71. 
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of  its  essential  features,  more  esi:)ecially  the  abdominal  incision 
and  ligatiu-e  of  the  pedicle. 

The  Abdominal  Incision. — A  large  multilocular  cyst 
can,  after  its  septa   have   been   properly  broken  down,  be 
extracted  without  much  difficulty  through  an  incision  but  little 
over  two  inches  in  length.    At  the  same  time,  when  the  incision 
is  short  there  will  be  more  trouble  should  the  cyst  burst  during 
extraction,  nor  will  it  be  easy  to  secm-e  bleeding  points  on  the 
parietal  peritoneum  after  the   breaking-down   of  adhesions. 
When  the  abdominal  walls  are  loaded  with  fat,  the  apphcation 
of  sutures  to  the  edges  of  a  very  short  incision  may  prove 
difficult.     The  operator  need  never  scruple  to   prolong  the 
incision  upwards  in  the  course  of  the  operation  whenever  he 
wishes  to  get  well  within  reach  of  adhesions  high  up  in  the 
abdomen,  or  to  make  room  for  the  extraction  of  a  solid  tumom-. 
The  umbilicus  may  safely  be  cut  through,  and  it  is  advisable  to 
remove  the  tissues  which  compose  it,  so  as  to  facihtate  union  of 
the  woimd.    As  a  rule,  the  abdominal  incision  should  be  made 
about  three  inches  long.    The  lower  end  should  be  brought  to 
about  two  inches  above  the  pubes,  else  the  secm-ing  of  the 
pedicle  and  the  cleaning  of  the  pelvic  cavity  may  become  difficult 
to  effect  properly.    The  extraction  of  the  cyst,  the  contact 
with  the  shanks  of  pressure-forceps,  and  the  prolonged  manipu- 
lations involved  in  ovariotomy,  do  not  seem  to  cause  serious 
braising  of  the  edges  of  the  abdominal  wound.   Delayed  union, 
of  which  I  have  only  seen  two  marked  cases,  is  due  to  other 
agencies,  such  as  cachexia.    The  best  material  for  suture  is  silk- 
worm-gut or  No.  2  Chinese  silk ;  I  usuaUy  employ  the  former 

Ligature  of  the  Pedicle.— The  clamp,  once  a  highly 
serviceable  instrument,  is  now  discarded,  and  I  do  not  advise 
the  beginner  to  rely  on  the  cautery.  Ligatm-e  by  transfixion' 
IS  the  easiest  and  safest  manner  of  secm-ing  the  pedicle.  The 
history  and  principles  of  this  practice  are  fully  recorded  in  the 
works  of  Spencer  Wells,  of  several  American  and  Continental 
authors,  and  in  my  own  former  writings. 

After  ligatm-e  and  removal  of  the  tumom-,  the  pedicle,  or  more 
correctly  speaking,  the  distal  part  of  the  stump  of  the  pecHcle 
IS  kept  from  sloughing  by  the  uniform  heat  of  the  interior  of 
the  body  and  by  the  bulging  of  the  tissues  over  each  side  of  the 
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ligature-groove.  This  brings  tlie  distal  portion  at  once  into  close 
contact  witli  the  proximal  part,  plastic  lymph  is  rapidly  thrown 
out,  and  soon  becomes  vascular,  so  that  the  pedicle  receives  hlood. 
The  changes  above  described  are  well  sho^vn  in  Fig.  91.  It 
represents  a  portion  of  the  uterus  and  the  stximp  of  an  ovarian 
pedicle  from  a  patient  who  died  of  tetanus  on  the  -eighth  day 
after  operation.  The  silk  ligatm-es  are  completely  concealed. 
A  glass  rod  is  passed  between  them  and  the  deposit  of  lymph 
which  connects  the  bulging  tissues  on  the  distal  and  proximal 
side,  as  just  explained.  Within  a  year  the  pedicle  is  reduced 
to  a  small  fleshy  knob. 


Fig.  91.— Stump  of  an  Ovarian  Pedicle  One  Week  aftek  Operation. 
{Museum  M.  C.  S., 'Ho.  i,559.) 

It  is  always  advisable  that  solid  malignant  or  glandular 
material  should  be  carefully  scraped  out  of  the  cut  sm-face  of  a 
Hgatured  pedicle ;  otherwise  the  soHd  matter  may  become  the 
sttrting-poiut  for  a  recurrence  of  the  disease,  or  more  probably 
it  may  slough  or  undergo  septic  changes.  The  latter  compUca- 
tion  I  have  detected  at  a  necropsy. 

The  passage  of  a  ligature  thi-ough  a  vein  is  an  accident 
always  to  be  avoided,  as  it  may  cause  dangerous  compHcations. 
The  surgeon  must  see  that  the  point  of  the  pedicle-needle 
pushes  forward  and  pierces  a  part  of  the  broad  Hgament  free 
from  visible  blood-vessels.  o  . 

The  splitting  of  the  pedicle  dm-ing  the  process  of  hgature  is 
a  yet  more  serious  accident.    It  is  especiaUy  Hable  to  occm-  it 
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the  threads  be  not  interlocked,  in  the  manner  presently  to  be 
described.  In  Fig.  92  the  mechanism  of  splitting  is  explained. 
The  hole  in  the  pedicle  over  a  represents  the  point  of  trans- 
fixion. The  unlocked  thi-eads,  pulling  in  the  direction  of  the 
aiTOws,  tear  the  tissues  asunder  around  that  point.  Wlaen  they 
are  interlocked,  they  cannot  tear  the  pedicle  at  a,  and  all  theii- 
constricting  force  is  spent  on  the  borders  of  the  pedicle  at 
h  and  c. 


Fig.  92.— Diagram  illustrating  the  Danger  of  Ligature  of  the  Tedicle 

AFTER  TrAN.SFIXION,   WITHOUT  CROSSING  THE  THREADS. 


After  the  pedicle  has  been  secured  and  some  time  expended 
in  carrying  out  other  details  of  the  operation,  the  surgeon  may 
be  surprised  to  find,  on  taking  a  last  look  at  the  stimip,  that  a 
large  globular  distension  has  formed  on  the  proximal  side  of  the 
ligatm-e.  This  is  a  varix  or,  as  some  would  say,  a  htematocele 
of  the  pedicle.  It  is  a  frequent  occm-rence  of  little  importance, 
and  must  be  left  alone.  A  hasmatocele  is  apt  to  form  during  the 
first  menstrual  period  after  operation. 

The  Patient's  Apartment— The  selection  of  a  suitable 
room  for  ovariotomy  is  not  an  easy  matter  in  hospital  manage- 
ment. In  private  practice  it  is  often  a  soiu-ce  of  great  anxiety 
to  the  surgeon.  The  apartment,  I  may  say,  speaking  in 
general  terms,  should  be  large  enough  for  two  people  to  live 
and  sleep  in  for  several  weeks,  according  to  cim-ent  authorities 
in  hygiene.  The  probability  that  the  operator  may  have  to  sit 
up  and  watch  the  patient  for  a  night,  or  longer,  must  never 
be  overlooked.  In  this  case  arrangements  should  be  made 
for  accommodating  him  with  an  apartment  close,  if  possible,  to 
the  sick  chamber.  This  is  in  accordance  with  that  attention  to 
matters  of  detail  which  Sir  Spencer  Wells  has  shown  to  be  of 
such  importance  in  undertaking  ovariotomy.  If  the  suro'eon 
Hve  near  the  case,  he  must  be  sent  for  should  alarming 
symptoms  arise  in  the  night.  In  this  way  much  time  may  be 
lost,  and  the  surgeon  may  possibly  be  in  a  less  suitable  condition 
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to  eucomiter  a  serious  complication  than  if  lie  be  in  a  room 
close  to  the  patient.  Indeed,  it  is  not  at  all  rare  for  the  case  to 
be  of  such  a  nature  as  to  make  the  proximity  of  the  sm-geon 
highly  advisable  after  the  operation,  whilst  at  the  same  time  it 
Avould  not  be  beneficial  for  him  to  stay  constantly  in  the  room. 
These  remarks  apply,  with  even  greater  force,  to  a  skilled 
assistant.  This  supplementary  apartment  is  very  useful  for 
cleaning  the  instruments  after  operation. 

The  patient's  apartment  must  he  fm-nished  with  two  iron 
bedsteads,  one  being  for  the  nurse.    An  oil  cloth,  but  not  a 
wooUen  carpet,  is  advisable.    A  table  is  necessary,  for  the 
nurse's  meals  and  for  the  use  of  the  surgeon  when  taking 
notes.    A  cupboard  is  of  considerable  service,  if  well  provided 
with  shelves,  as  it  can  hold  drugs  and  other  necessaries,  and 
thus  save  the  nurse  from  the  needless  trouble  of  having  to 
leave  the  patient  to  seek  for  them  in  other  rooms.    The  sm-geon 
must  never  fail  to  search  the  cupboard  himself  not  only  before 
the  admission  of  the  patient,  but  frequently  dm-ing  her  stay  in 
the  room.    Some  nurses,  such  as  I  have  myseH  employed, 
appear  perfectly  capable  of  watching  and  earing  for  the  patient, 
yet  imperfectly  conversant  with  the  proper  way  of  storing 
things  in  cupboards,  so  that  just  what  is  needed  may  be  found 
directly  it  is  wanted  and  taken  out  without  any  rumbUng  or 
clattering.    A  nurse  may,  unfortunately,  prove  inferior  to 
expectations,  and  old  experienced  hands  tend  to  grow  cai-eless 
and  untrustworthy  ;  assistant  nurses,  also,  may  make  use  of  the 
cupboard  directly  after  the  operation,  unknown  to  theii-  superior. 
Hence  the  cupboard  may  become  a  receptacle  for  candle-ends 
and  edifying  Httle  books  heaped  artlessly  over  or  xmdev  sounds 
and  pots  of  vaseline.    Urinometers,  and  other  perishable  yet 
more  or  less  costly  instruments  and  apphances,  may  be  put  on 
the  shelves  in  positions  ahnost  inviting  destruction,  so  that  just 
when  they  are  wanted  they  may  be  found  broken  or  otherwise 
damaged.    By  a  far  more  serious  oversight,  pans  contammg 
tumom-s,  the  contents  of  cysts,  and  vessels  fiUed  with  cystic 
fluid  or  stale  mine,  are  sometimes  stowed  away  in  a  cupboard 
and  forgotten.    The  operator  may  have  much  to  occupy  his 
mind  after  he  has  seen  his  patient  safely  put  to  bed,  and  if  he 
orders  the  tumoui-  to  be  preserved,  he  may  neglect  to  forbid  it 
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from  being  kept  in  the  patient's  room.  In  hospital  practice, 
where  an  order  of  this  kind  may  be  systematically  carried  out, 
the  surgeon  must  also  make  sm'e  that  a  succession  of  cysts  are 
not  accumulating  and  decomposing  in  another  room. 

It  is  self-evident  that  drainage  and  ventilation  must  b(;  duly 
considered.    In  ordinary  houses  we  know  how  defective  the 
hygienic  conditions  may  be.    Nor  can  the  surgeon  always  get 
a  plan  of  the  rbains  and  examine  every  pipe  and  see  how  it  is 
ventilated.    He   certainly  ought   to  inspect  the  water-closet 
nearest  the  apartment  and  see  to  sinks  in  upper  stories,  the 
waste-pipes  of  which  may  communicate  with  soil-pipes.  This 
evil  is,  of  com-se,  very  possible  in  hospitals  and  other  pubHc 
institutions  where  many  sinks  exist,  and  when  the  odom'  from 
the  sink  does  not  reach  the  surgeon's  nose  his  suspicions  may 
be  aroused  by  the  sight  of  sickly  ward-maids  v/ith  sore  thi'oats 
or  pale  faces.    It  is  clearly  impossible  for  me  to  enter  into 
scientific  details  of  hygiene  in  these  pages,  even  were  I  an 
authority  on  that  science.    A  study  of  Mr.  Pridgin  Teale's 
excellent  little  illustrated  work*  will  prove  of  great  service  to 
the  surgeon.    A  Httle  knowledge  may  be  a  dangerous  thing, 
but  inquisitiveness  about  bad  smeUs  and  inquiiies  as  to  where 
slops  are  thrown  down  will  make  nurses  wonderfully  cii'cimi- 
spect. 

As  Sir  Spencer  Wells  has  recommended,  a  horse-hair  mattress 
and  an  open  iron  spring  bedstead  are  advisable  for  the  patient, 
and  the  bed  must  not  be  too  wide,  else  the  patient  cannot  be 
reached  equally  well  from  either  side,  nor  Lifted  with  facihty. 
Three  feet  and  a  half  is  the  most  convenient  width.  The 
castors  must  act  well,  as  it  may  be  convenient  to  shift  the  bed 
after  a  time,  especially  when  the  patient  is  convalescent.  At 
first,  the  bed  should  never  be  shifted,  and  it  is  not  a  good  plan 
to  wheel  it  alongside  the  operating  table  for  the  transference  of 
the  patient  at  the  conelusion  of  the  operation,  as  the  castors 
may  roll  over  clots  and  cystic  fluid  inadveiiently  si:)ilt  on  the 
floor  and  thus  become  fouled.  At  the  Samaritan  Hospital  it 
has  always  been  the  practice  to  carry  the  patient  gently,  in  a 
perfectly  horizontal  position,  from  the  table  to  the  bed. 

The  Operating  Table. — The  table,  or  rather  tables,  may 
*  Dancjcrs  to  UcaUh  :  a  Pktorial  Guide  to  Domestic  Hanitary  Defects. 
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be  of  the  simiDlest  construction  possible,  but  the  surgeon  must 
make  sure  in  due  time  before  the  operation  that  such  tables  are 
at  hand.  One,  on  which  the  patient's  body  will  rest,  is  placed 
lengthways,  and  the  other  across  the  first,  so  that  the  two  form 
a  T :  the  second  table  will  support  the  patient's  head.  The 
position  of  the  tables  is  indicated  further  on,  in  a  diagram. 
The  tables  should  be  about  three  feet  in  height  and  of  plain 
deal,  not  too  broad  and  without  folding  leaves.  A  horse-hair 
mattress  must  be  laid  on  the  table  intended  for  the  patient's 
body,  passing  on  to  the  otlier  table,  Avhich  must  be  furnished  with 
pilloAvs  and,  if  possible,  with  a  back-rest  for  the  support  of  the 
shoulders.*  The  mattress  is  covered  with  a  mackintosh  sheet, 
over  which  is  laid  an  ordinary  bed-sheeting.  An  india-rubber 
hot-water  bottle  is  placed  under  the  sheeting  ;  it  should  be  half 
filled  with  liot  water,  so  that  the  patient  can  lie  comfortably 
upon  it. 

The  Ovariotomy  Nurse.— Every  woman  who  strives  to 
earn  her  living  as  an  ovariotomy  nurse  must,  of  course,  begin 
from  the  beginning,  nor  can  she  be  experienced  before  gaining 
experience.  To  relatively  inexperienced  nurses,  unfortunately, 
an  operator  must  sometimes  entrust  a  patient.  The  true  and 
only  good  school  for  her  purpose  is  a  hospital  where  ovariotomy 
and  allied  operations  are  very  fi^equently  performed.  There 
she  may  watch  her  more  experienced  colleagues,  assist  them  m 
'  various  duties,  and  relieve  guard  when  a  patient  is  convalescent 
and  not  in  need  of  close  attention.  Then,  in  due  time,  she  will 
be  entrusted  with  the  charge  of  cases  from  the  first.  After  a 
Httle  experience,  she  wiU,  if  possessed  with  sufficient  physical 
and  moral  strength,  become  an  ideal  ovariotomy  mu-se.  When 
such  an  education  is  impossible,  the  sm-geon  will  have  to  assist 
in  training  his  mu-se  up  to  the  ideal,  a  task  more  difficult  than 
the  operation  of  ovariotomy  and  far  more  tedious. 

The  ovariotomy  nurse  must  be  not  only  at  hand,  but  also 
handy,  when  the  surgeon  examines  and  takes  notes  of  the  case 
before  operation.  She  should  know  how  to  assist  the  patient 
to  lie  in  the  proper  positions  for  examination.  It  is  very 
advisable,  if  her  services  are  to  be  retained,  to  teach  her  to  take 

*  The  back-rest  is  valuable,  as  it  enables  the  chlovoformist  to  raise  or  lo^ver 
the  patient's  head  and  shoulders  rapidly,  whenever  advisable. 
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the  abdominal  measurements.  At  the  Samaritan  Hospital  some 
of  the  nurses  do  this  office  with  great  accuracy,  but  of  course 
they  must  be  taught,  and  the  sm-geon  should  always  be  present, 
if  possible,  when  the  measimng  tape  is  being  used.  The  nurse 
must  see  that  the  patient,  if  unclean,  is  well  washed  without 
risk  of  chill,  about  twelve  hom-s  before  operation.  She  must 
scrupulously  attend  to  the  sm-geon's  directions  as  to  the 
management  of  the  bowels,  and  care  must  be  taken  to  make 
sm-e  that  an  enema  which  has  been  ordered  has  really  been 
given.  Above  all,  the  sm-geon  must  impress  upon  her  the 
necessity  of  drawing  o£E  the  patient's  urine  immediately  before 
operation,  and  must  ascertain  that  she  never  omits  the  precau- 
tion. It  is  exceedingly  unadvisable  for  the  sm-geon  or  his 
assistant  to  have  to  pass  the  catheter  during  operation,  and 
therefore  they  must  rely  upon  the  nurse  in  this  matter. 

The  nm-se  must  introduce  the  catheter  every  six  hours,  at 
least,  after  operation,  without  uncovering  the  patient,  thrust- 
ing  the   instrument  firmly  against   the   fundus,  or  letting 
urine   escape   on  to  the   bed-clothes.     She  must  sometime! 
empty  the  bladder  more  fi-equently.     She   must  keep  the 
mine  in  a  graduated  glass  vessel,  tiU  seen  by  the  sm-geon; 
then  she   should  ask  him  if  it  is  to  be  kept  or  thrown 
away,  and  she  must  have  the  testing  apparatus  ready.  She 
must  clean  the  catheter  every  time  after  use,  so  as  to  free 
its  eye  from  vesical  mucus,  and  must  keep  it  immersed  in  a 
1  in  40  solution  of  carboKc   acid,  or  any  other  antiseptic 
preparation,  as  the  surgeon  may  direct.    She  must  thoroughly 
understand  how  to  introduce  nutrient  enemata,  taking  care 
that  the  beef-tea  is  never  too  hot,  and  never  neglecting  to  pass 
the  rectal  tube  first.     Here  it  shoidd   be   noted   that  the 
surgeon  must  be  able  to  demonstrate  whatever  he  may  have 
to  direct,  for  sometimes  he  must  teach  liis  nurse,  and  then 
it  IS  necessary  for  him  to  know  what  he  has  to  teach.  The 
use  of  the  rectal  tube  requires  a  little  delicacy  of  manipula- 
tion.   As  remarked  elsewhere,  the  vaginal  tube  of  a  Higgin- 
son's  syringe  will  answer  very  well  for  the  pm-pose.  Care 
must  be  taken  to  make  sure  that  the  nurse  places  a  small 
pan  or  soap-dish  under  tlie  tube  to  catch  any  refuse  that 
may  escape.     Jn  one  of  my  cases,  the  nurse,  willing  and 
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intelligent,  bvit  inexperienced,  stiOAved  me  a  fojtid  rag  freely 
stained  with  beef-tea  and  rectal  mucus,  and  she  had  placed 
it  under  the  tube  several  times  in  twenty-four  hours,  as 
she  "  did  not  want  to  stain  the  bed-clothes."  So  far  she  was 
right,  but  it  was  fortunate  that  I  ascertained  that  an  improper 
kind  of  receptacle  was  being  used. 

The  ovariotomy  nm'se  must  exercise  great  judgment  in 
feeding  the  patient,  according  to  directions,  and  must  care- 
fully observe  the  effects  of  diet  and  of  drags.  She  must  take 
the  temperature  mth  perfect  regularity;  about  once  in  four  hom-s 
is  sufficient.  It  is  advisable  to  train  her  to  take,  the  pulse, 
only  the  stu'geon  had  best  never  rely  upon  a  nurse  for  this 
office,  which  is  seldom  properly  done,  except  by  those  who 
have  had  a  professional  medical  education.  Still,  there  are 
cbcumstances  under  which  it  wiU  aid  the  sm-geon,  if  the  nurse 
takes  the  pulse  every  two  or  three  hours. 

It  is  essential  that  she  should  make  notes  of  everything 
that  has  been  done,  and  of  everything  concerning  the  patient's 
condition.  For  this  pm-pose,  it  mil  be  of  great  advantage 
to  the  sm-geon  if  he  leave  her  his  special  note-book  of  the 
case,  in  which  she  can  enter  her  clinical  record.  This  will 
save  him  much  unnecessary  trouble,  in  sitting  long  in  the 
patient's  room  copying  pencil  notes  into  his  book.  Some 
exemplary  and  enthusiastic  nurses  Hke  to  keep  note-books 
of  theii-  own.  Then,  their  good  tendencies  should  be  en- 
couraged, and  they  may  be  sufiered  to  enter  the  records  in 
theii-  own  books.  A  nm-se  of  tHs  class  wiU  seldom  object 
to  entering  notes  in  the  snrgeon's  book  as  well,  and,  indeed, 
often  does  so  as  a  matter  of  com-se  without  being  ordered. 

The  nurse  must  also  know  how  to  manage  the  ice-cap, 
and  the  apparatus  associated  with  it,  and  she  must  be  able 
to  empty  the  di-ainage-tube,  though  tHs  must  always  be 
done  by  the  sm-geon,  if  possible.  She  must  support  the 
abdominal  parietes  when  the  wound  is  bemg  exammed,  and 
not  leave  go  of  them  till  directed.  When  the  bowels  ai-e 
to  be  opened,  she  must  implicitly  obey  the  sm-geon,  who, 
of  course,  has  the  right  of  ordering  an  enema,  a  piU  or 
a  powder,  as  he  thinks  proper.  A  strange  nm-se  may  disobey 
such  orders,  and  do  as  directed  by  some  other  sm-geon  m  a 
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previous  case.  She  should  always  give  direct  replies,  especially 
in  questions  relating  to  the  bowels,  so  that  the  surgeon  may 
be  sure  that  not  only  have  they  been  opened,  but  that  they 
have  been  opened  by  the  means  which  he  desired. 

There  are  many  other  qualities  and  duties  requisite  for 
an  ovariotomy  nurse,  not  of  a  character  which  can  be  de- 
scribed in  general  terms.  The  surgeon  cannot  always  expect 
perfection,  and  certainly  will  not  always  get  it.  He  must  never 
be  sm-prised  if  the. nurse  gives  him  more  anxiety  than  the 
patient. 

Treatment  before  Operation.— The  patient  should  be 
kept  quiet  for  three  or  four-  days  before  ovariotomy.  For 
two^  days  at  least   she   should  be  kept  to  her  room,  and 
subjected,  as  old-fashioned  physicians  used  to  say,  to  a  bland, 
unstimulating  regimen,  including  but  Httle  butclier's  meat! 
Some  patients  try  to  Hve  weU  in  order  to  keep  up  theii-  strength, 
and  this  they  do  according  to  current   notions  of  popular 
physiology :  that  is  to  say,  they  prepare  for  the  trials  of  an 
operation  by  eating  chops  and  steaks,  and  diinking  good 
wme  of  that  weU-known  but  indefinite  brand  which,  accord- 
ing to  their  husbands,   "cannot  do   anybody  any  harm." 
This  system  tends  to  cause  gastric  disturbance,  an  excessive 
excretion  of  urates,  and  restlessness,  so  that  confinement  to 
the  bed-chamber  is  not  well  borne.    Hospital  patients  are 
often  found  to  have  been  "fed  up"  in  this  manner,  but 
women  of  the  humbler  classes  of  life  frequently  eat  very  httle 
before  subjecting  themselves  to  an  operation  of  this  kind,  and 
they  do  right.    I  beHeve  that  loss  of  appetite,  due  to  antici- 
pation of  an  operation,  has,  as  a  rule,  a  salutary  effect  upon 
the  patient.    The  physical  condition  of  patients  before  ovari- 
otomy is  as  variable  as  before  many  other  major  operations. 
In^  one  instance  in  my  experience,  a  stoical  woman,  who  seemed 
qmte  uadifierent  whether  the  operation  was  performed  or  not, 
took  httle  or  no  food,  because  she  had  "  other  things  to  think 
of.     In  another  case  the  patient  exhibited  abject  cowardice  (a 
rare  vice,  somehow,  in  human  beings  about  to  face  real  danger) 
and  extreme  fear  of  death,  yet  she  ate  freely  till  the  morning 
of  operation,  and  soon  regained  her  appetite  afterwards 
Sir  Spencer  Wells  has  rightly  turned  attention  to  the  im- 
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portance  of  examination  of  urine  in  every  patient  preparing  for 
operation.  Urine  loaded  with  ui-ates  demands  the  achinnistra- 
tion  of  alkalies,  for,  independently  of  the  renal  mischief  which 
this  condition  implies,  it  increases  the  chance  of  imtahiMy 
of  the  bla.lder  after  operation.  The  citrate  of  potash  is, 
altogether,  the  best  remedy,  and  may  he  given  in  fifteen 
grain  doses,  dissolved  in  a  tumhlerfnl  of  piire  water  or 
soda-water  thi-ee  times  daily.  Ferrnginous  tomes  are  usefu 
for  the  antemic,  and  are  indicated  when_  there  is  a  famt 
trace  of  albumen  in  the  urine.  Tartarated  n-on,  with  alkalies, 
is  the  most  valuable  form  of  tonic  under  these  circmnstances. 

The  bowels  must  always  be  attended  to,  and  it  is  reasonable 
to  consxdt  the  patient  as  to  her  usual  purgative.  Compouua 
liquorice  powder  is  very  efficacious  m  some  cases,  but  otheis 
.,e  either  over-purged  or  not  in  the  least  affected  by  it.  Sahne 
pi^^atives  sometimes  cause  flatulence.  As  a  rule,  the  coloc^h 
and  hyoscyamus  pill  is  the  best  purgative  to  admmister  befoie 
operation  Ten  grains  should  be  given  two  mghts  before 
or/ration.  The  'purgat-  ^Wd  not  gj-  ater^ 
diarrhoea  may  follow  its  administration,  and  last  foi  many 

^"^is  of  great  importance  that  the  lower  part  of  the  ah- 
ment  y  calal  should  be  cleared  of  scybala  shortly  before 
Terat  on  About  six  hours  previous  to  ovariotomy  a  simpl 
en  ma  must  be  administered.  The  last  meal  should  be 
takrarout  fom-  hours  before  the  operation,  and  should  con- 
sft  of  a  cup  of  good  beef-tea.  This  may  be  seasoned  with 
Iweet  herbs  to  make  it  palatable,  for  agreeable  diet  is  a  great 

'-'^^^^^itE^.^^  Patie^^t  should  wear  her 
.ight°^lSsTalrt  Lnel  Jacket,  and  a  paii^of  ^J^^^^^l 

W  with  her  back  to  the  operator,  who  then  raises  her  nighty 
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be  fastened  round  them,  and  not  over  the  bare  .skin  of  the 
forearms. 

Before  any  operation  where  it  is  certain  that  much  fluid 
will  be  evacuated,  it  is  a  good  plan  to  cover  tlie  arms  with 
towels,  so  that  the  sleeves  may  not  be  drenched.  It  is  also  best 
not  to  trust  too  much  to  the  waterproof  sheet,  which  may 
become  detached  above,  and  to  lay  a  towel  over  the  epigastrium 
to  protect  the  dress  in  front. 

Should  the  dress  become  blood-stained,  or  partly  soaked  in 
fluid,  the  soiled  portions  must  be  cut  away  at  the"^  end  of  the 
operation,  and  it  is  sometimes  necessary  to  change  everything. 
In  this  case,  the  change  must  be  effected  with  as  little  dis- 
trirbance  of  the  patient's  position  as  possible,  and  the  clean 
mght-gown  and  jacket  must  be  weU  warmed  before  they  are 
put  on. 


II.— T  HE  Operation  of  Ovariotomy. 

Steps  of  the  Operation.— I  shaU  now  enter  into  full 
detaHs  concernmg  the  different  steps  of  the  operation  of  ovari- 
otomy.   I  wiU  not  merely  describe  an  ordinary  case.  That 
woidd  be  setting  a  bad  example,  for  no  sm-geon  can  feel  certain, 
before  he  has  opened  the  abdominal  cavity,  whether  the  opera- 
tion wiU  be  easy  or  difiicidt.    I  shall,  therefore,  note  the  prin- 
cipal difficulties  which  may  be  encountered  in  connection  with 
those  stages  of  the  operation  where  they  are  most  likely  to  be  first 
recognized,  or  where  they  must  be  finally  overcome.   A  descrip- 
tion of  the  com-se  of  an  operation,  based  on  such  principles 
must  of  necessity  be  rather  long,  and  I  cannot  avoid  this  dis- 
advantage, for,  as  I  have  just  hinted,  I  object  to  speak  about 
simple  ovariotomy."    To  simpUfy  the  account,  however,  I 
may  tabulate  the  steps  of  the  operation  thus  : 

1.  Placing  the  patient  in  a  correct  position  on  the  table- 
apphcation  of  waterproof  sheet. 

2.  Abdominal  incision. 

3.  Inspection  of  surface  of  cyst ;  tapping  of  cyst 

of  tdSionf ''''  collapsed  after  tapping;  management 

5.  Ligature  and  division  nf  the  pedicle. 
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6.  Exploration  of  opposite  ovary. 
.  7.  Introduction  of  sutures  into  abdominal  wound. 

8.  Cleaning  of  the  peritoneum. 

9.  Counting  sponges  and  forceps. 

10.  Closing  of  abdominal  wound. 

11.  Application  of  dressings. 

Tliis  classification  is,  of  com'se,  pm^ely  arbitrary.  Difficulties 
may  arise  at  any  step,  even  at  the  fii-st  should  the  patient  be 
much  deformed  through  sjjinal  disease. 

Instruments  required  for  Ovariotomy.— The  foUowing 
instruments  and  appHances,  most  of  which  have  been  described 
in  Chapter  III. ,  will  be  required.    Lister's  apparatus  is  excluded. 

1.  Wristlets,  and  thigh-belt. 

2.  Waterproof  sheet  for  abdomen. 

3.  Two  trays  for  instruments,  and  two  bowls  for  sponges. 

4.  Two  stout  scalpels. 

5.  Twenty  pressure-forceps. 

6.  Stanley's  director  for  dividing  peritoneum. 

7.  Scissors  bent  on  the  flat. 

8.  Adams'  peritoneum  hook  (not  indispensable). 

9.  Ovariotomy-trocar  and  cannula,  with  tubmg. 

10.  Nekton's  volsella,  and  a  plain  volsella. 

11.  Cyst  or  large  pressui-e-forceps,  straight  and  elbowed. 

12.  Artery-forceps  (torsion  or  ligattu^e). 

'   13.  Pedicle-needle  (mounted  on  handle). 
14.  Long  free  pedicle-needle,  with  large  eye. 

15  Nos  h  1,  2,  3  and  4  silk  (Chinese  tmst). 

16  Sponge-holder.  (The  ordinary  kind,  made  on  the  crayon- 
holder  principle,  will  answer;  some  operators  prefer  a  long 
forceps  with  fenestrated  blades,  like  ovum-forceps.) 

17  Eiffht  pairs  of  needles,  bearing  silkworm-gut  or  iNo.  2 
Chinese  twist  silk  threaded  to  a  needle  at  each  end.  The  pairs  to 
be  pinned  on  to  a  roll  of  musHn,  folded  and  placed  m  the  tray. 

18.  Needle-holder.  n  , 

19.  Twenty  sponges  (two  large  flat,  two  small  flat;  the 
remainder  ordinary  conical  form). 

20.  Strapping,  gauze  (carbohc  or  absorbent),  wooUen  pad. 
These  will  be  fully  described. 

21.  Many-tailed  abdominal  binder. 
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22.  Three  or  foui-  glass  di-ainage-tubes  of  different  lengths, 
and  india-rubber  cloth  for  same. 

Also  appai-atus  for  administration  of  ansesthetic,  brandy,  and 
anything  else  desii-ed  by  the  ehloroformist. 

Amongst  the  extra  instruments  advisable  to  have  at  hand 
are  :  a  tapping  trocar  and  tubing,  a  Paquelin's  thermo-cautery, 
Koeberle's  serre-noeud  Avith  wii-e,  and  pliers  for  fixing  the 
wia-e,  and  pedicle-pins  (for  transfixing  a  solid  uterine  growth, 
if  necessary:  see  page  124).  A  hand-mirror  should  not  bo 
forgotten  (see  page  87). 

Two  mackintosh  aj)rons  should  be  at  hand,  as  the  operator 
and  the  senior  assistant  will  requii'e  them.  Each  apron  should 
have  a  bib,  but  no  arms.  It  must  be  long  enough  to  protect  the 
sm-geon's  clothes  fi-om  the  coUar  to  the  boots,  and  must  be 
carefully  washed  after  every  operation. 

Arrangement  of  the  Instruments.— Before  the  patient 
IS  brought  into  the  room,  the  instruments  and  sponges  must  be 
carefuUy  counted  by  the  operator,  and  he  must  see  them  put 
in  the  trays  and  basins,  and  covered  with  antiseptic  solution, 
or  pure  water,  as  the  case  may  be.  They  must  then  be  covered 
over  with  towels,  as  it  is  barbarous  to  leave  an  array  of  ghtter- 
ing  metaUic  instruments  exposed  in  fuU  sight  of  the  patient,  as 
she  enters  the  room.  The  thigh-belt  and  wristlets  should  also 
be  concealed.  The  operator  must  not  permit  many  persons 
to  be  present  when  the  patient  is  brought  in.  Should  the 
ehloroformist  be  a  stranger,  or  likely  to  require  such  a  reminder, 
the  sm-geon  must  request  him  to  cover  the  patient's  face  with 
the  lint  or  mask  before  the  straps,  are  applied. 

The  patient  should  now  be  brought  into  the  room.  If  very 
timid,  it  is  good  to  give  her  chloroform  in  the  ward  whence 
she  18  taken— indeed,  I  beheve  this  practice  should  be  more 
generally  adopted.  When,  however,  the  patient  walks  to  the 
table,  it  IS  certainly  easier  to  place  her  in  a  comfortable  position. 
Her  dress  must  be  raised  high  above  the  loins  and  abdomen 
before  she  Hes  down,  and  a  blanket  should  then  be  wi-apped 
round  her  lower  extremities,  and  tucked  under  her  feet.  I  have 
qx)ken  at  page  194  of  special  precautions  with  regard  to  dress. 
The  operator  and  ehloroformist  must  make  sm-e  that  the  patient 
hes  comfortably  on  the  table,  in  the  supine  position.    Then  the 
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latter  functionary  commences  his  special  duties.  There  is  no 
necessity  for  him  to  kee-p  his  hand  on  the  radial  pulse,  as  this 
cannot  he  done  imless  one  of  the  patient's  ai-ms  he  left  free,  an 
ohjectionahle  arrangement.  Even  when  a  Junker's  inhaler  is 
employed,  the  Httle  finger  of  the  hand  which  holds  the  inhaler 
can  he  kept  against  the  carotid  artery.  Directly  the  patient's  face 
is  covered  hy  the  chlorofoiTnist,  the  wristlets  should  be  applied, 
and  the  thighs  strapped  down  just  above  the  knees.  In 
hospital  practice,  it  is  fail'  to  admit  the  spectators  at  this  stage, 
for  it  is  but  just  that  they  should  learn  as  much  as  possible 
without  any  kind  of  detriment  to  the  patient. 


yic  93._OvAiiioTOMY  :  The  AVatekproof  Sheet  applied  to  the  Abdomes. 
The  line  of  incision  is  iucUcated  by  a  dotted  line.    (Spencer  Wclh. ) 

The  abdomen  should  then  be  washed  mth  a  sponge  and 
antiseptic  solution,  and  the  pubic  hair  may  be  partly  shaved  off 
if  it  grow  high  above  the  pubes,  as  in  some  cases.  The  water- 
proof-sheet is  then  applied  to  the  abdomen.  I  have  abeady 
ffiven  dii-ections  for  its  appHcation  at  page  87.  Care  must 
be  taken  that  the  hole  in  the  mackintosh  is  neither  too  large 
uor  too  smaU.  Its  adhesive  edges  must  be  neatly  adapted  to  the 
integuments  (Fig.  93) .  Particular  caution  is  needed  m  sticking 
it  firmly  and  evenly  to  the  skin  over  the  pubes.  Tlie  haii',  li 
thick  or  long,  prevents  fii'm  adhesion,  and  a  gap  is  thus  ieit, 
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thi'digh  whicla  blood  and  fluid  may  freely  escape,  soiling  the 
clothes,  or  settling  on  the  hair  ai-ound  the  vulva,  where  it  may 
decompose. 

The  operator  and  his  assistants  now  take  off  their  coats  and 
wash  then-  hands  in  soap  and  water,  taking  care  to  clean  their 
nails.  Then  they  must  put  on  mackintosh  aprons.  They  next 
must  dip  theii-  hands  and  forearms  into  a  solution  of  carbolic 
acid,  1  part  in  20,  if  Listerian  precautions  are  to  be  followed. 
The  spray,  also,  should  be  turned  on.  Some  operators,  however, 
do  not  use  the  spray  imtil  the  peritoneum  is  laid  open.  The 
operator,  assistants,  and  nurses  now  take  theii*  places. 

Number  of  Assistants. — Though  I  have  ah-eady  entered 
iuto  details  of  most  of  the  subjects  introduced  in  this  chapter, 
and  desire  that  it  should  be  chiefly  descriptive,  I  think  it 
right  to  observe  that  the  question  of  a  second  assistant  is 
important.    It  may  raise  a  difEculty  at  the  last  moment.  If 
the  surgeon  be  little  experienced  in  ovariotomy,  or  be  called 
upon  to  operate  where  the  chief  assistant  and  nm-ses  have  no 
such  experience,  a  second  assistant  is  important.     At  the 
Samaritan  Hospital  we  seldom  employ  more  than  one,  but  he 
is  always  experienced,  and  generally  has  performed  ovariotomy 
himself.    A  second  assistant  is  useful  to  report  if  there  be  a 
free  flow  of  fluid  through  the  tube  the  moment  that  the  trocar 
is  plunged  into  the  cyst.    He  can  hold  the  tiunour  steady 
whilst  the  other  surgeons  are  attending  to  the  pedicle.  Other- 
wise a  heavy  tumour,  with  a  thin  broad  pedicle,  may  slip  over 
the  side  of  the  abdomen  and  tear  itself  partly  away  fi-om  its 
attachments.    During  the  closing  of  the  abdominal  wound,  his 
services  are  useful  in  holding  its  edges  well  together  whilst  the 
operator  ties  the  sutm-es,  and  the  senior  assistant  sponges  the 
margms  of  the  woimd  immediately  in  front  of  each  sutm-e  as  it 
IS  made  fast.    However,  the  second  assistant's  services  are  by  no 
means  indispensable  at  this  stage.    A  third  or  foiu-th  assistant 
IS  worse  than  useless.    The  surgeon  never 'requires  any  interme- 
diate person  to  transfer  the  instruments  from  his  hands  to  the 
trays  and  from  the  trays  to  his  hands.    Instruments,  during 
ovariotomy,  should  pass  through  as  few  hands  as  possible. 

Position  of  the  Operator,  Assistants,  and  Nurses.— 
The  operator,  seeing  that  the  light  is  good,  must  stand  on  the 
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riglit  side  of  the  patient,  with  the  table  for  the  instruments  well 
within  reach  of  his  right  hand.  The  first  assistant  stands  on 
the  left,  facing  the  operator.  The  junior  assistant,  if  present, 
stands,  on  the  right  of  the  patient,  close  to  the  operator's  left 
elbow,  the  chlorpformist  standing  at  the  head  of  the  table.  The 
chief  nurse  must  stand  close  to  the  junior  assistant,  holding  a 
basin  for  dirty  sponges  or  pieces  of  structures  cut  away  in  the 
com-se  of  the  operation.  She  should  hold  also  a  small  pan, 
containing  clean  sponges  to  be  handed  to  the  operator,  and 
across  to  the  senior  assistant.  A  junior  nurse  must  be  ready  to 
take  the  dii-ty  sponges  from  her  senior  colleague  and  to  wash 
and  return  them  as  quickly  as  possible,  with  the  assistance  of  a 
ward-maid.  The  following  sketch  will  explain  the  position  of 
all  who  take  part  in  the  operation. 


Senior 
\AsBistant 


Becaytade 
'y'or^flzu-d,,  under 


Window- 
Ward 


-'V'^sf  Assist '- 


Spra-y 


J'OJIS 

Sponges 


Fig.  94.— Position  of  Tables,  Operatok,  Assistants,  etc.,  dtteing 

Ovariotomy.* 

The  Abdominal  Incision— The  operator  now  takes  up  a 
scalpel,  and  the  senior  assistant  holds  a  sponge  in  Hs  right 
hand.  It  being  ascertained  that  the  patient  is  completely  under 
the  influence  of  the  antesthetic,  the  operator  makes  an  incision 
through  the  integuments  in  the  middle  Hue  of  the  abdomen, 
beginning  about  three  inches  below  the  umbilicus,  and  contmumg 

*  It  is  advisable  to  place  tlie  spray-apparatus  in  front  of  the  mudow  ;  tlie 
spray  and  the  light  ^vUl  then  fall  in  the  same  line  on  the  area  of  opera  ion. 
When  the  light  is  obstructed  the  operator  ^vill  know  that  there  is  also  something 
in  the  way  of  the  spray. 
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for  a  little  imder  three  inches  downwards.  If  the  patient 
mnces,  the  senior  assistant  must  cover  the  wound  with  a  sponge 
till  she  is  made  thoroughly  insensible  by  the  chloroformist. 
A  ^•iolent  action  of  the  abdominal  muscles,  very  jarobable  if  this 
precaution  be  not  taken,  may  cause  the  operator's  scalpel  to  cut 
what  ought  not  to  be  cut,  so  that  the  cyst  may  be  opened  or 
a  solid  tumom-  wounded  before  the  different  layers  of  the 
abdominal  woimd  have  been  evenly  laid  open. 

When  the  -n'ound  in  the  integuments  is  made,  the  senior 
assistant  should  press  and  not  rub  his  sponge  against  bleeding 
vessels.    The  operator  then  takes  pressm-e-forceps  out  of  the 
trays  and  secui-es  the  vessels.    It  is  obvious,  now,  that  the 
trays  should  be  close  at  hand  so  that  he  may  never  have  to 
walk  to  them,  nor  even  to  stretch  out  his  right  hand  further 
than  is  absolutely  necessary.    As  I  have  already  hinted,  this 
arrangement  is  better  than  the  system  of  having  the  instru- 
ments handed,  by  an  assistant.     It  economizes  labour  and 
promotes   sUence.     No  one  should   be  permitted  to  stand 
between  the  operator  and  the  trays.    The  assistant  must  be 
strictly  forbidden  to  sHp  a  sponge  into  the  peritoneal  cavity 
at  any  stage  of  the  operation.    He  must,  however,  hold  a 
sponge,  freqiiently  changed,  in  his  hand,  in  order  to  check 
all  oozing  and  to  keep  the  wound  clean.    For  controlling  the 
bleecHng  at  this  stage,  some  operators  prefer  that  the  assistant 
should  place  his  finger  on  a  vessel  the  moment  that  it  is  divided. 
A  large  sponge  is,  however,  far  better,  for  it  wiU  cover  half 
a  dozen  spouting  vessels  if  necessary.    The  operator  need  not 
do  more  than  secm-e  the  vessels  with  the  pressui-e-forceps  at  this 
stage,  but  if  a  great  number  require  attention,  the  instruments 
may  be  economized  by  twisting  a  few  of  the  vessels.  The 
pressm-e-forceps  should,  however,  be  left  on  the  larger  vessels 
as  long  as  possible.     I  strongly  recommend  the  beginner  to 
study  the  observations  on  the  pressure-forceps  (pages  93-100) 
A  vessel  is  not  Kkely  to  bleed  if  grasped  by  the  forceps  for  over 
five  mmutes;  should  haemorrhage  occm-  under  these  cii-cum- 
stanees  the  bleeding  vessel  must  be  twisted.    I  would  much 
rather,  judging  from  long  experience,  leave  a  ligatm-e  in  the 
abdominal  cavity  than  in  the  abdominal  wound.    In  actual 
practice  the  pressure-forceps  is  sufficient  for  every  divided 
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vessel  in  the  abdominal  wound.  At  the  Samaritan  Hospital 
it  is  rare  to  see  the  Ugatm-e  emiiloyed.  The  pressure  of  the 
sutui-es  will  be  sufficient  to  check  recurrent  hajmoiThage. 
When  the  pressure-forceps  is  used,  the  vessel  and  the  sur- 
rounding tissues  should  be  seized  obliquely,  then  the  handles 
of  the  instrument  will  lie  conveniently  on  the  abdominal  wall. 
Should  the  vessel  be  seized  vertically,  the  forceps  will  stick  up 
awkwardly  and  get  knocked  about  or  torn  off. 

The  operator  now  divides  the  structures  composing  the  hnea 
alba,  keeping  his  eye  on  the  umbilicus  and  cutting  straight. 
In  many  women  there  is  a  dark  Hue  of  pigment  running  from 
the  imibilicus  to  the  pubes,  and  a  faint  trace  of  this  hue  is 
generaUy  to  be  foimd.    In  some  cases  a  very  deep  layer  of 
fat  has  to  be  divided.    The  operator  and  his  assistant  must 
take  care,  later  on,  lest  particles  of  the  fat  be  brushed  off 
by  their  hands  and  pushed  into  the  peritoneal  cavity.  The 
sheath  of  one  of  the  recti  is  almost  certain  to  be  opened.  As 
much  care  as  possible  must  be  taken  not  to  cut  outwards,  lest 
more  of  the  rectus  than  its  edge  be  exposed.    The  posterior 
part  of  the  aponeurosis  is  then  divided.    In  the  covu-se  of  these 
manipulations,  the  senior  assistant  must  ply  Ms  sponges  steadily 
but  not  officiously.    When  a  large  vessel  is  seen  m  the  sub- 
peritoneal fat,  it  may  be  seized  by  two  forceps  and  divided 
between  them,  so  as  to  anticipate  h^mon-hage.    The  m-achus  is 
sometimes  seen  as  a  stout  white  cord. 

The  confidence  inspired  by  skill  in  the  use  of  the  scalpel  and 
a  fair  Imowledge  of  anatomy  must  not  be  overweenmg,  as  the 
operator's  knife  will  now  pass  close  to  very  delicate  normal 
and  morbid  structures.  In  an  ordinary  case,  the  fascia 
transversalisand  sub-peritoneal  fat  are  reorgamzed  and  divided. 
Then  comes  the  peritoneum,  and  the  bladder  must  not  be 
forgotten.  I  have  seldom  seen  that  organ  dimng  this  stage 
of  the  operation,  but  have  never  neglected  to  take  it  mto 
account.*  Should  it  be  detected  or  suspected  the  mu-se  must 
be  ordered  to  draw  off  the  urine  at  once,  the  knee-sti-ap  being 
loosened  for  the  piuTOse ;  but  this  should  never  be  necessary  i± 
the  nm-se  be  competent.    On  no  account  should  the  operator 

*  I  have  never  seen  the  hladder  wounded  by  the  knife  at  ^^^^  "f'' 
.stage,  but  I  have  t^vice  seen  it  lacerated  during  the  separation  of  adhesions. 
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introduce  the  catheter  himself,  nor  attempt  any  otlier  mani- 
pulation in  the  region  of  the  vulva  or  anus.  The  first 
difficidty  which  the  surgeon  is  likely  to  meet  is  due  to 
thickening  of  the  peritoneum,  or  its  close  adhesion  to  the 
cyst-wall.  He  must  then  proceed  mth  great  caution,  being 
cai-eful  to  cut  at  an  even  depth  along  the  whole  line.  In  spite 
of  all  care,  the  cyst  may  be  cut  into  before  expected.  The 
sm-geon  must  then  let  the  contents  escape  and  see  how  far  the 
adhesions  extend;  in  fact,  continue  the  operation  in  a  later 
stage  yet  to  be  described.  Cutting  too  soon  into  the  cyst  is 
much  less  serious  than  the  opposite  error  of  taking  the 
peritoneum  for  the  cyst-wall  and  detaching  it  from  the 
parietes.  To  avoid  this  mistake  the  operator  must  keep  his 
eye  on  the  paxietes  whenever  he  detaches  an  adhesion. 

There  may  be  a  source  of  confusion  of  another  kind.  If 
much  ascitic  fluid  or  a  very  tense  thin-walled  cyst  lie  behind 
the  peritoneimi,  the  appearances  are  sometimes  very  puzzling. 
The  peritoneum  may  bulge  forward,  so  as  to  resemble  a  cyst 
containing  blood  or  dark  fluid.  A  vertical  scratch  should  be 
made  in  the  middle  Hue ;  then,  when  a  little  fluid  has  leaked 
or  shot  out  in  a  jet,  the  true  natiu'e  of  the  case  may  generally 
be  recognized.  If  the  edges  of  a  wounded  thin-walled  cyst  be 
seen  they  had  best  be  seized  at  once,  and  the  cyst  can  readily 
be  di-awn  out.  Here  I  may  observe  that  the  peritoneum 
never  looks  like  the  svu-face  of  a  healthy  cyst,  but  an 
mflamed  or  degenerating  cyst  may  resemble  diseased  peri- 
toneum. 

Ascitic  fluid  may  always  be  allowed  to  flow  out,  the  senior 
assistant  pressing  both  flanks  gently.  When  this  happens, 
especially  if  the  case  be  not  very  clear,  the  operator  must 
look  out  for  evidence  of  free  maHgnant  or  papillomatous 
growths.    More  wiU  be  said  on  this  matter  shortly. 

The  ovariotomist  should  never  be  unprepared  nor  startled: 
that  IS  why  I  have  dwelt  upon  difficulties  first.  As  a  rule  he 
.^^11  recogmze  the  peritoneum  readily.  He  should  raise  a  piece 
of  tha  serous  membrane  on  the  point  of  the  scalpel,  and  make 
a  small  hole  m  it.  Adams'  peritoneal  hook  (page  101)  seems 
to  me  an  unnecessary  instrument.  Not  rarely  the  peritoneum 
is  found  to  be  evidently  free  from  adhesion  to  deeper  structi^ea 
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Then  it  may  be  gently  scratched  through  with  the  point  of 
the  scalpel,  care  being  taken  not  to  damage  the  cyst-wall. 
The  hole  being  made,  a  Stanley's  dii'ector,*  or  any  other  stout 
dii'ector,  may  be  passed  upwards  along  the  middle  line  ;  the 
peritoneum  is  then  laid  open  with  a  scalpel  or  scissors,  and  the 
same  manosuvre  is  repeated  downwards,  so  that  the  serous 
membrane  is  divided  along  the  whole  line  of  the  abdominal 
woimd.  The  operator  wiU  now  feel  a  sensation  akin  to  satisfac- 
tion on  seeing  the  shiny  white  sm-face  of  the  ovarian  cyst. 

Morbid  Conditions  discovered  after  the  Peritoneum 
is  laid  Open.— Yet  before  tm-ning  to  the  management  of  the 
cyst,  I  must  take  into  account  some  more  difficulties  which  may 
present  themselves  at  this  stage,  when  the  peritoneum  is  freely 
laid  open.  The  tumour  may  j)rove  to  be  uterine,  or  to  be  a  soHd 
ovarian  growth.    What  then  should  be  done  will  be  described 
later  on.    It  may  be  a  ruptured  ovarian  cyst.    If  the  efEused 
fluid  be  sweet,  it  may  be  removed  by  sponging  and  pressm-e 
on  the  abdominal  walls.     If  it  be  colloid  or  otherwise  semi- 
soHd,  it  may  be  removed  by  the  hands.    When  it  is  clearly 
foetid,  the  hands  must  be  scrupulously  kept  out  of  it.     I  do 
not  Eke  sponging  under  these  circumstances.    The  sponges 
will  be  tainted  and  difficult  to  pm-ify,  and  yet  they  may  be 
wanted  for  an  untainted  pai-t  of  the  peritoneum,  since  fcetid 
fluid  may  lie  in  a  circumscribed  area.    Far  better,  when  de- 
composing fluid  has  to  be  removed,  is  Mr.  Lawson  Tait's  plan 
of  poming  pitchers  full  of  water,  at  blood  heat,  into  the  peri- 
toneal cavity.t   This  may  be  done  tiU  the  water  flows  out  clear 
and  sweet.    Of  course,  weak  carbolized  solutions  may  be  used 
by  those,  who  adopt  Listerian  precautions.     As  the  water 
escapes,  the  senior  assistant  should  see  that  the  mackintosh 
has  not  become  detached  fi-om  its  adhesion  to  the  skin  of  the 
pubes,  else  the  patient's  thighs  and  the  Hnen  beneath  her  will 
be  drenched. 

♦  See  reference  to  this  instrument  and  to  Adams'  hook  in  Chapter  III. 

t  Mr.  Tait's  name  has  been  rightly  associated  with  this  practice  as  far  as  its 
use  in  abdominal  section  is  concerned.  The  litemostatic  properties  of  hot  water, 
one  of  the  most  important  factors  in  producing  the  excellent  results  which 
follow  the  flushing  out  of  the  poritoneun,,  was  tirst  pointed  out  by  Mr.  Keetley 
in  1879  ("Hot  Water  as  an  Hemostatic  in  Surgery,'  Practitioner  vol.  xxu., 
p.  113).    Dr.  Gill  Wylie  believes  that  the  hot  water  counteracts  shock. 
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Then,  when  the  i3eritoneiim  is  laid  open,  tlie  tumour  may 
tiu-n  out  to  be  a  diffuse  malignant  or  papillomatous  mass 
covering  the  parietes  or  the  omentum  and  intestines  or  stand- 
ing high  out  of  the  pelvis.  There  is  sm-e  to  be  fi-ee  fluid 
imder  these  oirciimstances.  The  operator  must  handle  the 
growths  quite  gently,  just  enough  to  recognize  them  by  touch, 
and  the  assistant  must  not  press  the  flanks  to  accelerate  the 
escape  of  the  fi-ee  fluid.  If  these  precautions  be  neglected, 
free  hsemorrhage  will  take  place,  and  will  prove  very  trouble- 
some, if  not  impossible,  to  check.  "When  as  much  fluid  as 
will  rim  out  spontaneously  has  escaped,  the  operation  must  be 
at  once  concluded  by  sewing  up  the  abdominal  wound. 

The  management  of  a  multilocular  ovarian  cyst,  properly 
exposed,  must  now  be  described.  When  the  cyst-wall  is  fi-ee 
from  inflammatory  changes  it  is  white  and  shiny.  Its  ap- 
pearance is  highly  characteristic.  The  boldest  as  weU  as  the 
most  timid  and  inexperienced  operator  must  never  feel  over- 
confident when  he  has  arrived  in  full  sight  of  a  tumour  bear- 
ing the  aspect  of  a  multilocular  ovarian  cyst,  for  if  it  be 
a  growth  of  that  class  there  may  yet  be  great  difficulties  in 
the  further  stage  of  the  operation.  If,  however,  the  surface 
of  the  timiour  present  a  different  appearance,  caution  will  be 
particularly  necessary,  both  as  regards  diagnosis  and  the  fiu-ther 
steps  of  the  operation.  First  comes  the  chance  of  error  in  dia- 
gnosis ;  next,  the  high  probabiHty  of  some  complication  should 
the  tumour  be  really  ovarian. 

The  appearance  of  a  pregnant  uterus  is  characteristic,  but 
not  so  as  to  be  readily  described  or  figured.  The  operator 
must  never  leave  pregnancy  entirely  out  of  his  calculations; 
even  at  this  stage  singular  errors  have  arisen  from  neglecting 
this  precaution.*  Uterine  fibroids  are  of  a  pale  brick-red  colour, 

*  When  assisting  Dr.  Bantock  at  an  operation  fertile  removal  of  a  multilocular 
cyst  from  a  woman  known  to  be  over  seven  months  pregnant,  I  observed  that  the 
uterus  was  of  the  "pale  briek-red  colour"  described  above  as  a  characteristic  of  a 
uterine  fibroid,  and  it  felt  not  unlike  a  somewhat  soft  tumour  of  that  class  The 
Iv,  ntL    !  ,  detection  of  the  fcetal  head,  with  distinct 

b.  llottement  close  to  the  brim  of  the  pelvis  in  front  of  tlie  cervix,  a,nd  a  very 
reliab  e  history,  were  sufficient  safeguards  against  error  in  this  case.  Had  hov/- 
ever,  the  patient  fancied  that  she  was  not  pregnant ;  had  the  cyst,  and  not  the 
uterus,  lam  nearest  to  the  pelvic  brim,  so  that  the  cervix  might  have  boon  too 
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o\ving-  to  the  presence  of  plain  muscular  fibres  and  consider- 
able vascularity.     Sometimes  tbe  surface  of  a  fibroid  is  ver\' 
pale  indeed,  so  as  closely  to  resemble  that  of  an  ovarian  cyst ; 
and  if  the  fibroid  be  cystic,  there  will  be  some  difficulty  in 
diagnosis  at  this  stage.    A  fibroid  bleeds  violently  even  if  only 
slightly  cut  with  the  scalpel.    In  many  ovarian  or  broad  liga- 
ment tumours  which  have  become  invested  anteriorly  by  a  layer 
of  the  broad  ligament,  the  surface  also  appears  reddish  in  tint. 
The  presence  of  the  tube,  stretched  and  elongated  over  the 
wall  of  the  tumoiu',  also  indicates  a  tumom'  of  this  class,  and 
may  presage  an  easy  operation,  or  else  imply  that  some  deeper 
comphcation  exists,  for  tumours  which  burrow  into  the  folds  of 
the  broad  ligament  often  have  very  troublesome  pelvic  con- 
nections.   The  tube  and  broad  Ugament  may  happen  to  lie  on 
the  front  of  an  ordinary  multilocular  cyst ;  in  this  case  the 
exposed  surface  appears  like  a  veil  of  thin  red  membrane, 
covering  deeper   structures  and  very  vascular ;    the  tube, 
generally  below,  can  be  recognized.     On  pushing  this  mem- 
brane   aside,   the   characteristic    sui-face    of    the  cyst-waU 
will  be  exposed.   When  mcertainty  exists  about  the  tumour 
being  of  ovarian  or  uterine  origin,  further  exploration  wiU  be 
necessary  even  for  bare  diagnosis.    The  abdominal  wound  wiU 
have  to  be  enlarged,  and  the  pelvis  carefully  explored,  until 
the  relations  of  the  uterus  can  be  made  out. 

When  secondary  cysts  bulge  freely  from  the  smiace,  the 
chances  are  that  the  tumour  is  an  ordinary  multilocular 
cyst  When  the  cyst-wall  is  smooth  and  shiny,  but  greenish- 
grey  and  semi-transparent,  the  tumoui-  probably  contains  a 
great  quantity  of  adenomatous  gro-wth.  MaUgnant  ovarian 
tumours  are  usuaUy  duU  brown  or  yellow  coloured;  some- 
times they  may  be  recognized  at  once  as  soUd  masses  of  sar- 
coma, but  when  they  contain  large  cysts  theii'  diagnosis  before 
tapping  is  often  uncertain,  the  cyst  wHch  presents  at  the  wound 
possibly  bearing  no  mahgnant  characters.  A  cyst  with  a 
whitish  surface,  rather  dull,  and  not  very  smooth,  is  probably 
an  ovarian  cyst  with  a  twisted  pedicle.    A  duU-white  cystic 

high  for  digital  exploration  ;  and,  lastly,  had  the  patient  been  ^^'^-l"' JJ^ /^^'f 

a  felativel/inexperienced  operator,  I  believe  that  the 

probably  have  been  mistaken,  dnring  the  operation,  for  a  fibroid  tumoui. 
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tumour  with  orange  or  ochi-eous  patches  is  very  possibly 
dermoid. 

So  far  will  the  operator  see  his  way  at  this  stage.    In  most,  if 
not  all  the  above  cases,  excepting  pregnancy,  and  in  some  kinds 
of  uterine  fibroid  and  advanced  malignant  disease,  he  will  have 
to  continue  the  operation.     The  chief  object  of  the  above 
remarks  is  to  remind  the  sm-geon  that  he  must  be  the  more 
cautious  in  using  the  trocar  the  less  characteristic  the  surface 
of  the  tumom-  appears.    Plunging  that  instrument  into  a  soft, 
uterine  fibroid  would  cause  severe  hfemorrhage,  impossible  to 
check  without  removing  the  tiunour  entire.     When  the  sur- 
face of  a  uterine  fibroid  has  been  exposed  and  wounded  by  the 
scalpel,  and  the  surgeon  finds  that  the  tumom-  is  not  smtable 
for  removal,  a  needle  threaded  with  No.  1  silk  must  be  passed 
under  the  bleeding  point,  so  that  two  ends  of  the  silk  lie  on 
each  side  of  that  point.    Should  the  bleeding  not  cease  when 
the  ends  of  the  silk  are  drawn  tight,  one  end  must  be  threaded 
on  to  the  neecUe,  passed  over  the  bleeding  point,  and  then  through 
the  tissues  under  that  point.    On  tying  the  ends,  the  tissues  will 
then  pucker  and  the  bleeding  vessel  will  be  firmly  held. 

Tapping  the  Cyst.— When,  however,  the  sm-face  of  the 
tumour  bears  the  characters  seen  in  multHocular,  dermoid,  or 
broad-Hgament  cysts,  it  is  best  to  proceed  at  once  to  tapping. 
Adhesions  of  every  kind  are  more  manageable  when  the  cyst 
has  collapsed  than  when  it  is  full.     If  the  operator  should 
attempt  to  break  down  adhesions  at  the  upper  Hmits  or  sides 
of  the  cyst  before  tapping,  there  may  be  severe  htemorrhage 
behind  the  tumour,  difficult  to  reach  untU  the  whole  process 
of  emptying  the  tumom-  and  drawing  it  more  or  less  out  of 
the  abdominal  woimd  has  been  concluded.    Besides,  the  ope- 
rator may  lacerate  a  portion  of  intestine  tightly  stretched 
over  a  tense  cyst  and  firmly  adherent  to  its  waUs,  without 
even  recognizing  the  nature  of  the  adherent  structure  till  it  is 
too  late.    Such  an  accident  is  far  less  probable  when  the  cyst 
is  collapsed.    StiU,  slight  parietal  adhesions  close  around  the 
abdommal  woimd  may  be  gently  separated  by  passing  the 
hand  into  the  abdominal  cavity  between  the  cyst-waU  and  the 
peritoneum.    A  piece  of  omentum  evidently  adherent  to  the 
front  of  the  cyst  should  be  separated  and  held  in  the  grasp  of 
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pressm-e-forceps,  to  be  tied  later  on.  These  two  last  man- 
oeuvres wiU  prevent  difficulties  in  fixing  the  spring  hooks  of 
the  cannula,  which  may  arise  if  there  he  close  adhesions  up 
to  the  very  limits  of  the  abdominal  wound. 

The  trocar  (page  102)  is  now  thi'ust  into  the  cyst  (Fig.  95), 


Fig.  95.— Ovariotomy  :  The  Trocar  plunged  into  the  Cyst. 
(Spcivcer  Wells.) 

and  the  operator  wiU  know  if  the  fluid  be  escaping  by  the 
coUapse  of  the  cyst-waUs  and  the  rush  of  the  fluid  into  the 
receptacle  below.  As  the  cyst  collapses  the  point  of  the  trocar 
is  drawn  up  into  the  cannula,  and  the  cyst-walls  around  the 
apertui-e  are  puUed  up  and  caught  in  the  spring  hooks  (Fig.  96). 


Fig. 


6.— Ovariotomy  :  Extraction  of  the  Cyst  thuougu  the 
Abdominal  Wound.    {Spencer  Wells.) 


In  order  to  bring  the  walls  well  up  to  the  hooks,  the  long- 
handled  volsella  (page  106)  should  be  used.  If  the  cyst  be 
puUed  up  by  the  assistant's  hand  there  will  be  more  risk  of  the 
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escape   of  fluid  iuto  the  peritoneal   cavity.     The  operator 
must  never  think  of  thi-ustiug  the  trocar  deeply  into  the  cyst 
cavity,  mth  the  teeth  opened  so  as  to  catch  a  piece  of  cyst-wall 
at  haphazard,  -\vithout  the  aid  of  another  hand  or  instrument. 
In  the  simplest  cases,  the  tumoiu-  may  now  come  out  yvith  a 
run.    A  second  assistant  may  support  it,  if  it  slides  out  rapidly, 
and  the  senior  should  see  that  no  prolapse  of  intestines  occui-s. 
This  he  can  prevent  by  pressing  a  sponge  gently  on  the  upper 
angle  of  the  woimd  whilst  the  cyst  is  coming  out.    Some  opera- 
tors, dreading  the  chance  of  a  sponge  being  slipped  into  the 
abdominal  cavity  by  anyone  but  themselves,  forbid  this  practice. 
They,  however,  direct  the  senior  assistant  to  prevent  prolapse 
by  catching  hold  of  the  integuments  on  each  side  of  the  upper 
part  of  the  wound,  between  the  fingers  and  thimib.    I  object 
to  this,  as  the  assistant's  hands  being  generally  moistened  with 
blood,  with  the  water  from  the  sponges,  or  even  with  glaiiy 
fluid  escaped  from  the  cyst,  he  is  very  apt  to  let  the  integu- 
ments sHp  at  the  most  critical  moment,  when  they  fly  apart,  and 
the  accident  which  it  was  intended  to  prevent  will  probably 
occur.    This  misadventui-e  I  have  witnessed  more  than  once. 
In  short,^  the  assistant  had  better  be  trusted  with  his  sponge. 

Sometimes  a  large  secondary  cyst  is  detected ;  then  it  may  be 
tapped  by  means  of  the  trocar.  More  than  one  such  cyst  may 
requii-e  this  treatment.  Shoidd  the  fluid  contents  be  fa3tid  or 
pmTilent,  it  is  very  advisable,  if  possible,  to  complete  the 
emptymg  of  the  cyst  entii-ely  by  means  of  the  trocar.  In  this 
way,  not  a  drop  need  escape  except  into  the  receptacle  below 
the  table.  The  collapsed  cyst  must  then  be  hung  weU  to 
the  operator's  side  of  the  patient,  so  that  the  fluid  which 
remains  may  not  leak  over  the  patient's  body. 

Reduction  of  the  Bulk  of  the  Tumour  by  Breaking 
down  Secondary  Cysts.— If,  however,  the  contents  be  clear, 
glairy,  and  evidently  aseptic,  the  operator  may  without  scruple 
break  down  secondary  cysts  with  his  hand,  after  unfixing  the 
sirring  hooks  of  the  trocar  and  letting  it  drop  into  the  batli. 
Too  great  reliance  on  the  trocar  may  involve  wounding  of  the 
posterior  part  of  the  cyst-wall.  In  any  case  when  the  secondary 
cysts  are  small  and  numerous,  or  when  abundant  glandular 
gi-owths  exist,  the  interior  of  the  tumour  must  be  broken  do^^■n 
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by  means  of  the  operator's  hand,  until  the  tumoiu-  is  reduced 
to  a  hulk  sufficiently  small  to  allow  of  its  removal  tkrough  the 
abdominal  wound. 

This  manipulation  must  be  done  with  caution,  yet  not  too 
slowly,  and  the  beginner  will  find  it  harder  than  he  expected. 
The  cannula  having  been  withdrawn,  the  hole  in  the  cyst  must 
be  widened  by  tearing,  or  cutting  with  scissors.    The  edges  of 


Jig,  97 —OvAiiioTOMY,  Breaking  down  Solid  Matter. 
The  6perator's  hand  is  introduced  into  the  cavity  of  the  cyst,  in  order  to  break 
do^Tn  secondary  cysts  and  solid  nmtter.  The  cut  edges  of  the  cyst  are  kept  apart 
hy  Nekton's  volsellre,  held  by  an  assistant;  his  left  hand  is  represented  con- 
siderably  to  the  left  of  its  true  position,  so  as  not  to  cover  the  onthne  of  the 
operator's  hand.    {After  Savage. ) 

each  side  of  the  rent  are  seized  by  means  of  a  Nekton's  volsella. 
The  senior  assistant  should  then  hold  the  two  forceps,  one  m 
each  hand,  well  apart  so  as  to  make  the  rent  as  wide  as  possible 
(¥is  97)  Then  the  operator  thrusts  his  right  hand  mto  the 
cyst  The  assistant  must  see  that  he  holds  the  edges  of  the 
rent  well  above  the  level  of  the  wound,  and  must  take  care  that 
the  cyst-wall  does  not  get  torn  away  fi'om  one  of  the  forceps. 
If  this  occui-  at  a  critical  moment,  he  should  catch  the  cyst- 
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wall,  below  the  yielding  point,  between  the  "nails  of  his  fingers 
and  thumb  and  hold  it  weU  up.  No  doubt,  the  less  the  operator 
and  assistants  touch  the  interior  of  the  cyst  the  better,  hnt 
I  am  spealdng  of  a.  comparatively  exceptional  condition  of 
things.  The  cyst-waU  is  generaUy  tough  enough  to  bear 
gentle  traction  with  the  forceps.  As  long  as  the  assistant 
keeps  the  cyst  held  up  properly,  there  is  Httle  fear  of  prolapse 
of  the  viscera. 

The  operator,  with  his  right  hand,  deliberately  breaks  down 
smaU  cysts  and  solid  matter,  taking  great  care  not  to  burrow 
too  deep  and  endanger  the  back  of  the  cyst.    If  that  be 
wounded,  the  contents  wiU  run  into  the  pelvis,  and  prolapse  of 
some  of  the  viscera  into  the  cyst-cavity  may  take  place.  After 
a  httle  breaking  down  the  tumour  can  generaUy  be  di-awn  out 
with  facihty,  provided  there  be  no  adhesions.    If  adhesions 
exist  they  must  be  separated,  for  the  great  danger  of  too  free 
breaking  down  of  the  interior  of  the  tumour  is  copious  hsemor- 
rhage,  which  cannot  always  be  thoroughly  arrested  tiU  the 
pedicle  is  reached.    Before  the  adhesions  have  been  attended 
to,  it  may  not  be  possible  to  reach  the  pedicle.    If  free  htemor- 
rhage  suddenly  occur  during  the  process,  the  surgeon  should 
draw  up  one  side  of  the  cyst,  from  without,  as  far  as  he  can,  so 
as  to  reach  the  pedicle,  and  then  secure  it  by  means  of  a  large 
pressm-e-forceps  Avith  bent  blades  (page  109).    If  the  pedicle 
cannot  be  reached,  tie  lowest  portion  of  the  tumour  must  be 
seized  by  the  large  pressm-e-forceps.     That  instrument  must 
be  used  m  a  similar  manner  should  the  cyst  be  extensively  rent 
or  burst  during  the  process  which  is  now  being  described. 

Absence  of  Pedicle :  Abnormalities  in  the  Pedicle 
and  how  to  treat  them.— In  the  more  abnormal  cases,  as 
m  a  perfectly  sessile  tumour,  the  lowest  part,  secured  by  large 
pressure-forceps,  wiU  have  to  be  made  into  a  pedicle.  On  the 
other  hand,  the  tumom-  may  prove  to  be  ovarian,  yet  severed 
from  Its  pedicle  (Fig.  100).  In  this  case  it  is  generally  adherent 
to  the  great  omentum,  which  may  be  tied  in  one,  two,  or  more 
pieces  with  No.  1  silk,  and  then  cut  away  ;  the  tumour  may 
then  be  gently  cbawn  out.  The  pelvic  viscera  should  be  explored 
wth  the  finger  to  make  sure  that  the  tumom-  has  not  really  been 
torn  off  m  the  course  of  the  operation.   If  the  ovary  be  missing 
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on  one  side,  the  nature  of  the  case  will  be  self-evident.  Sometimes 
a  detached  tumour  is  universally  adherent,  and  the  absence  of 
the  pedicle  wiU  not  be  discovered  till  after  the  adhesions  have 
been  separated.  There  are  cases  in  Avhich  the  pedicle  can  be 
easily  reached  after  the  collapse  of  the  empty  cyst,  though  the 
latter  be  strongly  adherent  to  the  peritoneum  and  intestines. 
In  such  cases  the  surgeon  may  be  thoroughly  justified  in  apply- 
ing the  ligature  to  the  pedicle  and  separating,  it  fi-om  the 
tu.mour.  The  adhesions,  especially  if  high  in  the  abdomen, 
may  then  be  broken  down  vnth  comparative  ease.  In  tliis  case  the 
distal  or  tumour  side  of  the  pedicle  must  be  secured  with  large 
pressure-forceps  before  the  pedicle  is  cut  thi-ough,  else  the 
tumour  may  bleed  whilst  vascular  adhesions  remain  undivided. 

Treatment  of  Adhesions.— After  the  tapping,  adhesions 
may  have  to  be  divided.  Firstly,  there  may  be  none  at  aU, 
and  as  this  sometimes  is  the  case  when  their  presence  has  been 
suspected,  the  surgeon  must  never  puE  hard  on  the  cyst-wall 
in  extracting  the  tumour.  Should  he  do  so  when  the  cyst 
happens  to  be  heavy  and  unfettered  by  adhesions,  it  may  shp 
out  of  the  abdominal  wound  too  quickly,  and  be  followed 
perhaps  by  several  coils  of  intestine. 

Adhesions  to  omentum  are  very  common.  The  omentum 
must  be  carefully  tied  with  No.  i  or  No.  1  silk,  a  pressui^e-forceps 
should  then  be  placed  on  the  distal  side  of  the  ligature,  and  the 
omentum  must,  lastly,  be  cut  through  between  the  silk  and  the 
forceps.  The  omentum  may  require  two  or  more  ligatm-es,  to 
be  applied  in  this  manner.  Holes  often  form  in  adherent 
omentum.  The  omentum  must  be  tied  separately  on  each 
side  of  a  hole  and  then  divided.  This  precaution  is  obvious, 
when  we  remember  that  hernia  of  intestine  and  subsequent 
strangulation  might  be  caused  by  leaving  a  hole  in  the 
omentum.  In  cancerous  tumours  of  the  ovary,  the  omental 
vessels  may  be  so  large  as  to  need  No.  2  silk  for  ligatm-e. 

Soft,  vascular,  parietal  adhesions  must  be  broken  down,  slowly 
and  steadily,  by  gentle  pressm-e  with  a  sponge.  Before  sepa- 
rating them  the  sui'geon  must  wash  his  hands,  if  they  be  stamed 
with  cyst  fluid.  When  a  large  raw  sui-face  is  left  on  the 
parietal  peritoneum  after  separation  of  an  adhesion,  a  sponge 
should  be  kept  against  it,  and  this  wUl  generally  check  htemor- 
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rhage.  When  a  small  artery  is  divided,  it  should  be  seized 
with,  pressm-e-forceps,  or  secm-ed  with  No.  1  silk. 

It  is  not  always  easy  to  catch  hold  of  the  artery  with  forceps 
owing  to  the  oblique  position  of  the  vessel  in  relation  to  the 
plane  of  the  peritoneum  where  it  lies.    Its  retractility  under 
the  sui-face  of  the  peritoneum,  and  the  mechanical  obstacles  to 
placmg  that  sui-face  in  a  comfortable  position  for  the  sm-geon 
who  uses  the  forceps,  add  to  the  difficulty  of  seciu-ing  the 
vessel.    Hence,  when  a  bleeding  vessel  is  hard  to  secure  for  any 
of  the  reasons  just  stated,  the  best  way  of  setthng  the  difficulty 
IS  to  pass  the  hgature,  by  means  of  a  needle,  behind  the  vessel 
just  above  its  bleeding  orifice.    In  this  way  the  peritoneum  is 
transfixed  on  both  sides  of  the  vessel.    The  Hgatm-e  being  tied 
the  vessel  wiU  be  firmly  secured.    In  some  cases  many  freely 
bleeding  points  may  be  detected  on  examining  the  peritoneum 
The  hcnemorrhage  must  then  be  checked  by  the  application  of 
Paquehn's  cautery. 

Adhesions  to  intestine  require  very  careful  treatment  The 
sponge  must  be  gently  pressed  against  the  line  of  adhesion 
the  pressiu-e  bemg  directed  towards  the  cyst,  and  not  in  the 
direction  of  the  bowel.    In  tHs  way  the  adhesion  wiU  separate, 
and  possibly  a  thin  lamina  fi-om  the  cyst  will  remain  on  the 
mtestme.    If  the  pressui-e  be  directed  too  much  towards  the 
mtestme,  the  surgeon  may  soon  expose  its  muscular  coat  or 
worse  stiU,  its  interior.    The  senior  assistant  should  keep  a 
sponge  gently  pressed  on  the  intestine.    This  is  particularly 
necessary  if  it  be  distended,  yet  even  if  flaccid  its  outline  along 
the  Ime  of  adhesion  is  more  readily  seen  by  the  operator  when 
It  IS  pressed  down  in  this  manner.    When  the  cyst  is  strongly 
adherent,  it  is  best  to  cut  a  piece  away  and  leave  it  on  the 
mtestme  peeling  off  as  many  laminee  as  can  safely  be  managed 
A  very  thick  piece  of  cyst-waU  may  slough,  as  I  have  proved 
by  post-mortem  evidence;  and  as  a  cyst-waU  is  nearly  always 
laminated,  this  peeling  can  generaUy  be  managed.    As  a  vJe 
Jiowever,  intestinal  adhesions  are  not  over  tough.    There  is 
often  fi-ee  htemorrhage  requiring  ligature  of  small  arteries 

It  a  piece  of  intestine  be  torn  the  wound  must  be  sewn  up  by 
a  continuous  silk  suture.  The  needle  must  transfix  the  serous 
coat  on  each  side  of  the  rent  at  every  stitch,  so  that  when  the 
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suture  is  tied,  the  peritoneal  surfaces  may  be  brought  well 
into  contact.  "Wells,  in  one  case,  removed  about  three  inches 
of  diseased  and  adherent  intestine,  and  obtained  complete  union 
of  the  open  ends  by  two  rows  of  suture  through  the  serous 
coat.  In  applying  the  sutures  care  must  always  be  taken 
not  to  transfix  the  mucous  coat. 

When  adhesions  exist  high  up,  the  abdominal  incision  must 
be  extended.     This  is  best  done  with  the  ovariotomy-scissors 
(page  92).     I  have  never  seen  delayed  union  in  a  wound 
made  by  scissors.     The  senior  assistant  should  guard  the 
viscera,  as  the  wound  is  being  extended,  by  pushing  his  left 
forefinger  upwards  below  the  point  of  the  lower  blade  of  the 
scissors.    As  the  point  is  perfectly  blunt,  there  wiH  be  no  fear 
of  the  finger  being  wounded.    A  flat  sponge  is,  of  coui-se,  the 
best  guard  when  it  can  be  applied,  as  in  cases  where  the 
tumour  is  simply  large  or  solid,  but  under  the  circumstances 
now  described  this  cannot  always  be  done  owing  to  the  high 
adhesions.    The  operator  must  keep  to  the  middle  Hue— a 
simple  task,  for  by  passing  the  blades  into  the  upper  angle  of 
the  wound,  the  recti  will  fly  apart  as  he  cuts  thi-ough  the  walls, 
so  that  if  he  does  not  cut  too  fast  he  can  easily  see  where  he  is 
going.    If  he  be  too  precipitate,  he  may  wound  one  of  the  recti, 
but  he  can  readHy  find  the  right  track  again,  along  the  linea 
alba.     Perhaps  he  may  prefer  to  guard  the  cyst  and  other 
structures  himself  by  keeping  his  left  fore  and  middle  fingers 
under  the  lower  blade  of  the  scissors,  raising  the  waUs  as  he 
cuts;  this  is  best  if  his  assistant  be  inexperienced.    I  have 
never  seen  any  injury  to  the  deeper  structures,  but  in  one  case, 
in  England,  the  intestine  was  wounded  and  an  artificial  anus 
resulted. 
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CHAPTEE  VIII. 

THE  OPERATION  OF  OVARIOTOMY. 
(Continued.) 

Ligature  of  the  Pedicle.— A  pedicle  being  fotmd,  it  wHl 
now  be  necessary  to  secm-e  it  by  Hgatm-e.  The  typical  pedicle 
IS  easily  recognized,  the  enlarged  Fallopian  tube  presenting  a 
characteristic  appearance  (Fig.  98).    When  the  pedicle  is  broad 


Fig.  98.— a  Long  rEDicxE. 
The  cyst  has  been  tapped  and  is  collapsed.    The  vessels  in  the  outer  border  of 
the  i)edicle  are  indicated.  (Semi-diagrammatic.) 

and  thin,  the  operator  may  pass  his  finger  down  it  tiH  he  can 
detect  the  uterus,  should  that  organ  be  out  of  sight.  When  the 
pedicle  is  very  broad,  it  is  important  to  ascertain  .the  precise 
relations  of  the  uterus  to  the  cyst.  In  the  shortest  and  broadest 
kind  of  pedicle,  the  base  of  the  cyst  will  be  foimd  close  to  the 
side  of  the  uterus,  separated  from  that  structure  by  a  short 


216 


THE  OPERATION  OF  OVARIOTOMY. 


segment  of  the  broad  ligament  (Fig.  99),  or,  in  some  oases, 
actually  touching  uterine  tissue.  The  fundus  uteri  will,  in 
such  a  case,  be  considerably  displaced  to  the  opposite  side. 
This  displacement  is  easy  to  imderstand,  for  the  base  of  the 
distended  cyst,  lying  in  almost  immediate  contact  Avith  the  side 
of  the  uterus,  and  unable  to  rise  high  out  of  the  pelvis,  must  press 
heavily  on  the  organ.  When  the  pedicle  is  long,  this  displace- 
ment does  not  necessarily  occur,  the  cyst  rises  out  of  the  pelvis, 
and  its  base  simply  lies  over  the  fundus  of  the  uterus. 


Fig.  99.— a  Shokt,  Broad  Pedicle.  {Semi-diagrammatic.) 

In  examining  the  region  of  the  pedicle  any  pelvic  adhesion 
must  be  taken  into  account.  An  atrophied  second  pecUcle, 
the  tumour  consisting  of  two  cystic  ovaries  fused  together,  may 
be  taken  for  an  adhesion.  I  have  seen  tHs  condition  at  several 
operations,  and  it  was  just  at  tHs  stage,  and  never  earlier,  that 
the  true  pathology  of  the  ease  was  detected.  By  feelmg  and 
inspecting  the  adhesion,  its  attachments  will  be  discovered. 
Should  it  be  foimd  that  the  apparent  adhesion  runs  to  the 
side  of  the  uterus  opposite  to  the  pedicle  abeady  m  sight,  the 
condition  just  described  wiU  probably  exist,  and  its  existence 
can  be  proved  by  examination  of  the  relations  of  the  Fallopian 
tube  and  broad  Hgament.    Being  proved  to  be  a  pedicle,  it 
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must  be  treated  as  such.  The  pedicle  first  discovered  should  be 
first  seciu'ed. 

When  the  suspected  pelvic  adhesion  proves  to  be  a  true 
adhesion  to  neighboimng  viscera  or  peritoneum,  then,  if  very 
thin,  it  Avill  be  sufficient  to  tie  it  with  a  piece  of  No.  1  silk,  and 
to  sever  it  with  a  pair  of  scissors,  on  the  distal  or  tumom-  side  of 
the  hgature.    If  broad,  yet  long  enough  to  allow  of  such  a 
manipidation,  it  should  be  transfixed  by  means  of  a  small 
pedicle-needle,  armed  with  No.  1  or  No.  2  silt,  and  secured  just 
as  the  pedicle  is  secm-ed,  after  the  manner  presently  to  be 
explained.    Then  a  pair  of  pressm-e-forceps  must  be  made  to 
grasp  the  adhesion  on  the  distal  side  of  the  ligatm-e.  Lastly, 
the  adhesion  is  cut  across  between  the  hgature  and  the  forceps.' 
The  object  of  the  forceps  is  to  prevent  haemorrhage  from  the 
distal  side  of  the  adhesion.    This  would  not  necessarily  be 
dangerous,  but  the  blood  woidd  run  into  Douglas's  pouch,  and 
although  not  difficult  to  remove,  its  presence  there  might 
puzzle  the  operator.    When  blood  is  found  in  Douglas's  pouch, 
it  is  not  always  easy  to  remember  whence  it  came.    So  the  less 
of  it  there  the  better,  and  the  more  precautions  the  operator 
takes,  from  the  first,  to  avoid  hsemorrhage,  the  less  trouble  wiU 
he  encounter  later  on. 

When  the  pelvic  adhesions  are  very  broad,  short,  and  intimate, 
a  practicable  pedicle  existing,  then,  as  in  the  case  of  strong 
abdominal  adhesions,  it  is  best  to  secm-e  the  pedicle  first. 

Before  coming  to  the  direct  treatment  of  the  pedicle,  I  must 
once  more  remind  the  surgeon  that  he  may  find  that  the 
tuniour  IS  not  sessile,  and  that  there  is  no  pedicle  at  all.  In 
such  a  case  he  must  have  discovered  parietal  or  intestinal,  or  at 
least  omental,  adhesions,  for  the  tumoui'  could  not  exist  without 
Its  blood-supply.  (Fig.  100).  This  condition  is  apt  to  startle 
inexperienced  operators;  they  may  even  fear  that  they  have 
torn  through  a  pedicle.  This  accident,  however,  would  entail 
serious  hasmorrhage,  which  would  only  too  soon  make  itself 
apparent.  When  the  pedicle  is  missing,  the  nature  of  the  case 
may  be  proved  by  passing  the  hand  along  the  sides  of  the 
uterus.  Then,  if  an  entire  appendage  be  wanting,  the  truth 
^11  be  revealed.  Sometimes,  in  these  cases,  the  proximal  end 
oi  the  pedicle  is  reduced  to  a  mass  of  fatty  or  fibrous  tissue. 
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endiug-  in  an  irregular,  cord-like  structure,  the  sole  relic  of 
tube  and  broad  ligament.    (Fig.  101). 


Fig.  100.— a  Dermoid  Cy,st  sErAHATED    Fig.  101.— Stump  of  the  Pedicle 
FROM  ITS  Pedicle  and  nourished  by  from  the  same  case. 

Omental  Adhesions.  {Author.) 

Now  tbe  pedicle  itself  must  be  considered.  When  twisted, 
or  reduced  to  a  mere  cord,  almost  devoid  of  vessels,  a  single 
Hgature  of  No.  2  or  No.  3  silk  may  safely  be  tied  around  it. 
Even  in  such  a  case,  however,  the  sui-geon  must  be  very 
judicious  about  trusting  to  single  ligatm-es. 

It  is  with  a  good,  long,  and  tolerably  broad  pedicle  that  the 
operator  has,  as  a  rule,  to  deal.  Mathematical  rules  about 
cutting  it  long  or  short  cannot  possibly  be  framed  for  the 
benefit  of  the  inexperienced.  The  operator  must  be  guided  by 
the  dictates  of  common-sense.  It  is  evident  that  the  Hgatm-e 
needle  must  not  be  thi-ust  through  the  pedicle  deep  down  and 
close  to  the  uterus,  nor,  on  the  other  hand,  so  near  the  cyst  as 
to  leave  a  stump  several  inches  in  length. 

The  ordinary  pedicle  will  consist  of  a  plane  surface,  two  or 
three  inches  wide,  and  about  the  same  length,  representing  the 
tube,  always  conspicuous,  the  broad  ligament,  the  ovarian 
Hgament,  which  may  or  may  not  be  readily  detected,  and  lastly-, 
an  elevated  ridge,  running  from  the  back  and  outer  part 
of  the  plane,  upwards,  outwards,  and  backwards  towards  the 
lumbar  region.    This  ridge,  which  forms  the  outer  border  of  the 
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pedicle,  is  filled  with  the  large  veins  forming  the  pampiniform 
plexus  and  the  ovarian  artery.  It  represents  the  normal 
infundihulo-pelvic  ligament  (see  pages  27,  35,  37,  38). 

Dr.  Bantock  and  some  other  operators  invariably  compress 
the  pedicle,  before  applying  the  ligatiu-e,  by  means  of  a  large 
pressm-e-forceps  with  bent  blades  applied  to  the  distal  side  of 
the  point  to  be  transfixed  by  the  pedicle-needle.  This  com- 
presses the  tissues,  so  that  the  ligature  can  be  drawn  more 
fii-mly  and  safely,  provided  that  the  assistant  takes  off  the 
fprceps  at  the  moment  that  the  operator  begins  to  tie  the 
thi-eads.  In  oophorectomy,  this  practice  is  always  advisable; 
but  m  ovariotomy  it  may  cause  difficidties  to  inexperienced 
operators  and  assistants. 

The  sm-geon  now  takes  in  his  right  hand  a  small  pedicle- 
needle  armed  with  No.  2  silk.    He  then  raises  the  outer  edge  of 
the  pedicle  with  his  left  thumb  and  forefinger.    The  vessels  are 
now  pushed  outwards,  and  the  neecUe  is  made  to  transfix  the 
tissues  of  the  outer  edge  on  the  inner  side  of  the  vessels,  at  the 
same  level  as  the  operator  thinks  right  for  the  futui-e  ligature 
of  the  mam  part  of  the  pedicle.    He  must  take  care  not  to 
transfix  any  vessels.    This  may  be  avoided  bv  gently  stretchina- 
the  tissues  of  the  pedicle,  entering  the  point  of  the  neecUe  on 
the  outer  side,  and  watching  its  egress  on  the  inner  side  The 
point  may  then  be  seen,  possibly  thi^eatening  a  vessel.    It  must 
be  safely  gmded  through,  away  from  that  vessel.    In  some 
cases    a  stout  cm-ved  sutm-e-needle   answers   better   than  a 
13ecUcle-needle  for  the  present  piu^ose.     The  operator  ^dU 
know,  at  the  time,  which  wiU  prove  the  more  handy 

ihe  hgatiire-silk  must  now  be  cbawn  tlu-ough,  not  in  a  loop 
and  the  ends  tied  tightly  on  the  outer  side  of  the  pedicle.  In 
piiUmg  them,  when  the  operator  feels  that  the  tissues  are 
yielding  he  may  be  sure  that  he  has  puUed  tightly  enoug-h 
He  must  avoid  snapping  the  silk,  a  troublesome  accident  which 
may  usuaUy  be  _  prevented.    Mr.  Thornton  leaves  this  Kgatiu-e 

been  se  ured.  He  beheves  that,  as  this  pewits  the  return  of 
much  blood  thi-ough  the  veins  into  the  general  circulation,  it 
may  avoid  loss  of  blood.  For  blood  taken  away  in  the  tun.^ui- 
IS,  physiologically,  blood  which  is  shed 
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The  main  part  of  the  pedicle  must  next  be  transfixed.  The 
pedicle  is  eai-efully  raised  by  the  operator's  left  fingers  and 
thiunb.  A  stout  pedicle-needle  (page  113),  armed  with  No.  3 
silk,  is  thi'ust  through  the  pedicle  with  care  and  deliberation. 
The  operator  must  take  the  same  precautions  as  when  engaged 
in  securing  the  outer  edge  of  the  pedicle.  The  moment  that 
the  loop  of  the  ligatm^e  appears  as  the  point  of  the  needle 
passes  thimigh  (Fig.   102),  it  must  be  seized  by  the  senior 


Fig.  102.— Ligature  of  the  Pedicle. 
Transfixion  with  the  needle.* 

assistant,  who  may  hook  his  right  forefinger  into  it.  The 
operator  then  withdraws  the  needle.  By  the  above  manceuvi-e 
the  neecUe  is  not  thrust  thi-ough  the  pedicle  to  an  unnecessary 

^^The  operator  may  now  tie  the  ligatures  after  the  method  of 
Sir  Spencer  Wells,  or  of  Mi'.  Tait.  Perhaps  the  simplest  and 
easiest  method  is  that  explained  by  Fig.  103.    One  end  of  the 


Fig.  103.— Ligature  of  the  Pedicle. 
One  end  of  the  thread  passed  through  the  loop. 

silk  is  brought  half  roimd  the  pedicle,  passed  through  the  loop 
lidt  is  n't  to  be  cut  thrwgh,  and  then  tied  to  the  othei-  end 
of  the  silk  round  the  opposite  half  of  the  pedicle.    Thus  the 

*  All  these  sketches  representing  the  process  of  ligature  -^^^^^^ 
diagraininatie.  The  thickness  of  the  pedrcle  .s  indicated,  and  the  hgatuied 
out^r  border  is  also  represented  in  three  of  the  drawuigs. 
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pedicle  will  be  firmly  held  by  two  loops.  This  is  an  excellent 
and  exceedingly  simple  method,  always  employed  by  Dr. 
Bantock.  In  tightening  the  ligatm-e,  the  ends  must  be  pulled 
steadily  and  fu'mly,  and  in  one  direction  throughout,  else  the 
silk  may  get  frayed  and  snapped  as  it  passes  thi-ough  the  loop, 
or  the  loop  itself  may  be  cut.  An  accident  of  this  kind  is  not 
unfi-equent  when  the  sui-geon  is  inexperienced.  The  intend- 
ing operator  should  practise  this  method  with  a  loop  of  twine 
passed  tlu-ough  a  towel ;  he  will  then  understand  how  to  avoid 
fraying  tlie  ligatm-e  against  its  own  loop  as  it  is  being  tightened. 
This  loop  is  highly  suitable  for  oophorectomy. 

In  this,  and  in  any  other  method,  the  senior  assistant  must 
hold  up  the  flaccid  tumom-  firmly  and  to  one  side  during  the 
appHcation  of  the  ligatm-es.  Whilst  the  operator  is  drawing 
the  knots  tight*  the  assistant  must  never  neglect  to  relax  the 
pedicle  by  ceasing  to  drag  on  the  tumour. 

There  is  yet  another  method  very  easy  to  carry  into  practice  • 
it  answers  all  pm-poses  admii-ably.    The  loop  (Fig.  102)  must 


Fig.  104.— Ligature  of  the  Pedicle. 
The  loop  cut  and  the  threads  crossed  on  one  side. 

be  cut  through.  Then  two  threads  will  lie  in  the  pedicle.  The 
operator  and  assistant  make  sure  of  the  right  ends  of  the 
threads,  and  then  the  operator  twists  the  end  of  the  thread 
mtended  for  the  outer  loop  round  the  corresponding  end  of  the 
remaining  thi'ead  (Fig.  104).  The  importance  of  this  pre- 
caution has  been  explained  at  page  187,  where  Fig.  92 
demonstrates  the  danger  which  its  omission  may  entail.  It 

*  Sir  S])encer  Wells  and  all  the  surgeons  at  the  Samaritan  Hospital,  iucludino- 
myself,  invariably  tie  in  a  "double  reef"  or  "surgeon's  knot."    "This  is  made 
V.y  passing  one  end  of  the  thread  twice  over  the  other  befere  turning  each  end 
back  again  to  form  the  second  noose"  (Fergusson,  Sy  stein  of  PmcUcal  Surgery 
4tli  ed.,  p.  3.3  and  Fig.  38).    It  is  easily  applied  and  very  safe  for  tliis  purpose  ' 
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must  only  be  done  on  one  side  of  tlie  pedicle.  The  two  ends 
of  one  thread  are  then  tied  firmly  on  the  outer  side  of  the 
pedicle,  care  being  taken  that  the  loop  sHps  into  the  groove 
occupied  by  the  ligature  already  applied  to  the  outer  border. 
The  ^  ends  of  the  remaining  thread  are  then  tied  around  the 
inner  side  of  the  pedicle.  If  the  pedicle  be  short,  the  surgeon 
must  be  cautious,  as  he  may  be  compelled  to  tie  uterine  tissue, 
which  requires  very  firm  ligature  (page  17). 

These  loops  must  be  drawn  firmly,  so  that  the  tissues  on  the 
distal  and  proximal  side  bulge  over  and  touch  each  other.  The 
advantage  of  this  condition  has  abeady  been  explained ;  but 
the  surgeon  must  be  cautious  about  drawing  the  ligatm-es  too 
firmly     A  triumphant  jerk  at  the  end  may  easily  snap  the 
ligature,  nor  is  the  silk  always  trustworthy,  however  slowly 
and  carefully  the  operator  may  pull  it  tight.     The  breakmg 
of  the  ligature,  under  these  circumstances,  is  most  untoward, 
and  involves  vet  more  trouble   and   danger  than  when  it 
occurs  during  the  ligature  of 'the  outer  edge  of  the  pedicle. 
When  the  pedicle  is  very  broad,  a  second  or  even  a  thu-d 
•  transfixion  will  be  necessary.     The  second  transfixion  must 
thus  be  performed:  The  thread  for  the  outer  loop  {a.  Fig  lOo) 
is  twisted,  on  one  side  of  the  pedicle,  round  the  other  thi;ead 
(b)  as  described  above  ;  then  the  outer  loop  is  tied.  The  pedicle- 
needle   is  then  threaded,  first  with  a  single  hgatm-e  (c), 
and  then  with  one  end  (A)  of  the  untied  thi-ead  abeady 
passed  through  the  pedicle.     The  transfixion  is  then  per- 
formed (Fig.  105).  „  .     .   1    ^  1  -,1 
This  second  threading  and  transfixion  is  best  managed  with 
the  assistance  of  the  long,  free  (or  unhandled)  pedicle-neecUe 
for   as  has  been  explained  in  describing  that  instrument  at 
page  114,  its  large  eye  is  suited  for  the  present  purpose. 
Ee-threading  a  curved,  handled  needle,  m  the  middle  of  the 
operation,  is  often  a  troublesome  process. 

*  I  willnotchvell  here  on  Sir  Spencer  Wells' controversy  on  the  .,uestion  of 
the  necessary  tightness  of  the  ligature.  (See  Dia^nosi.  and  Surreal  ncatnunt 
/  jXu      T'.noars,  1885,  p.  92.  and  author  s  T..u>.u-s  ^^^^^V^^^ 

L  Snencer  savs  I  always  tie  as  tightly  as  I  can.  If  he  dul  so  he  >\ould 
Su  Spencei  says  .  y  j^^^^^,^         ^^^^  ,,g,y 

r  t Sr^ir  s\ies       Ugatures  as  tightly  a.  his  manipulative 
TstLt,  the  result  of  long  experience,  knows  to  he  snthcent  lor  .ts  purpose. 
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The  third  thi-ead,  c,  must  be  once  twisted  round  the  second, 
h  ;  this  is  best  done,  perhaps,  on  the  side  where  h  forms  a  loop 
(see  Fig.  105).  Then,  on  the  opposite  side,  the  two  free  ends 
of  the  second  thread,  h,  are  firmly  tied.  The  ends  of  the  third 
thi-ead,  c,  are  then  tied  on  the  inner  side  of  the  pedicle.  The 
thi-eads  will  then  He  as  in  Tig.  106.  Thus  the  three  threads, 
firmly  interlocked,  will  hold  the  pedicle  tightly. 


c  h 


Fig.  105.— Ligature  of  the  Pedicle. 
Double  transfixion,  showing  how  the  threads  are  to  he  crossed. 


C-  1)  CL 


Fig.  106. — Ligature  of  the  Pedicle. 
Double  transfixion  :  the  threads  tied,  as  seen  on  a  side  view  of  the  pedicle. 

Should  a  thii-d  transfixion  be  required,  the  third  thread, 
mstead  of  being  tied,  must  be  threaded  on  the  needle  in 
company  with  a  fourth,  and  the  process  just  described  will 
be  repeated.  Care  must  be  taken  not  to  neglect  interlocking 
the  tlu-eads  once  more,  as  before. 

When  any  loop  is  tied,  in  the  course  of  the  above  manipula- 
tions, the  ends  of  the  threads  must  be  cut  short;  if  all  the 
threads  be  left  uncut  until  the  ligature  is  complete,  much 
needless  confusion  may  be  entailed. 
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In  order  to  make  assiu-ance  doubly  sure,  it  is  advisa,ble 
to  bring  tbe  two  ends  of  tbe  iuuer  ligature  round  the  entire 
pediclerand  to  tie  tbem  once  more,  taking  great  care  that  the 
Hgatur-;  sinks  into  tbe  groove  abeady  ormed  by  tbe  threads^ 
In  t.dng  this  final  knot,  eacb  end  o£  tbe  tb.;ead  must  be 
ptdled  back  from  tbe  fii'st  knot,  wbicb  wxl   tbus  be  made 
Siter    If  tbe  ends  be  crossed  over  tbe  knot  it  may  be 
ttd  as  tbe  second  knot  is  tied.    Tbi-ougb  fear  of  sucb 
in  accident    owing  to  inadvertence,  many  operators  object 
to  br  nSng  tbe  ends  of  tbe  inner  tbread  round  tbe  pedic  e 
They  tie  a  fresb  tbread  round  tbe  pedicle,  taking  care  to  let 
it  sink  in  tbe  groove  formed  by  tbe  otber  tbi-eads. 

I  pressui^-foleps  is  now  fixed  to  tbe  inner  and  anotber  to 
tbe  oJter  border  of  tbe  distal  side  of  tbe  pedacle,  abou  balf  an 
n  b"  om  tbe  ligature-groove.    Tbis  must  always  be_  done,  and 
on  no  account  sbould  only  one  pair-  be  applied.    A  smgle  pan- 
Ide      1 1  one  side,        not  be  safe,  for  wbilst  tbe  assistant 
bold    t  firmly  dui-ing  tbe  sponging  of  tbe  peritoneum,  tbe_ 
t  i  le  may  be  dragged  upon,  and  tbe  Hgature  consequently 
£edTn  one  direction.     Tbe  pedicle  is  _  now  cut  acres, 
strainea  lu  ^^^-^  hejond  tbe 

jvitb  scissors  ^out  or  -^^r  ,  ^  ^^^^^ 

KXXg  t"«f  scissors.  Wbilst  tbis  is 
Sn^d  n  tbe  'assistant  or  nurse  must  carefaUy  support  tbe 
^«-  "o  tbat  it  does  not  cbag  and  tear  itself  off  wben 

'''^b^I^nior  assistant  takes  bold  of  tbe  two  forceps  attached  to 

sbould  let  go  of/^«- J^;Xs     '  tbe  forceps  witbin  tbe 

stances,  may  V^^^^^^f^,  since  anything  which  has 
abdominal  cavity  httie  iis  ,  ^^^^^^^^^^^ 

baen  attached  to  the  pec^icie  .  condition, 

Fccsps  '^^'^X^l^Zit  It^^^^-^  to  omenta., 
they  are  ™ry  aj^  to  l^e  ^  ,  j„t 

Jirj;r.ir  A  iXXe  aM0..e.  upper  p.. 
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and  above  the  upper  Kmit  of  the  abdominal  wound.  The 
operator  raises  the  upper  angle  of  that  wound  by  hooking  it 
up  with  his  left  forefinger,  as  he  pushes  in  the  sponge  Avith  his 
nght  hand.    The  peritonemn  in  the  front  of  the  pelvic  cavity 
Douglas's  pouch,  and  the  lumbar  region  must  be  cleaned  with 
sponges.    The  senior  assistant  then  washes  away  the  blood  etc 
from  the  abdominal  integuments,  and  the  waterproof  sheet' 
taking  cai-e  to  clean  the  latter  last,  and  not  to  use  the  sponge 
which  has  been  scoured  over  it,  to  wipe  any  stracture  near  the 
seat  of  operation.   Both  operator  and  assistant  should  now  wash 
their  hands  and  foreai-ms  in  carbolized  water.    It  may  happen 
that  the  tumom-  has  two  pedicles,  being  made  up  of  two  cystic 
ovaries  fused  together  (see  page  216).    In  such  cases,  the  second 
pedicle  must  be  secured  after  the  manner  of  the  fii-st  unless  it 
be  so  atrophied  that  it  may  be  safely  tied  by  a  single  No  3 
silk  hgature. 

When  the  pedicle  is  distinct,  but  exceedingly  short,  so  that 
mampulations  must  be  carried  on  close  to  the  uterus  the 
arge  pressiure-forceps  should  be  apphed  to  it,  or  even,  when 
the  shortness  is  extreme,  to  the  base  of  the  cyst  beyond  the 
pechcle,  so  that  room  is  left,  between  the  forceps  and  the 
uterus,  for  securing  the  outer  vessels,  transfixion,  and  ligature. 
As  the  first  of  the  transfixing  ligatures  is  being  tied  by  the 
operator,  the  assistant  must  take  off  the  forceps.  This  process 
IS  constantly  resorted  to  in  oophorectomy. 

Difficulties  respecting  the  Pedicle  or  other  rela- 
tions of  the  Tumour. -Before  proceeding  further,  I  must 
note  certam  conditions  which  are  sometimes  discovered  at  the 
pedicle  stage,  as  it  may  conveniently  be  termed,  of  the  opera- 
tion. There  may  be  no  true  pedicle,  or  the  tumour  may 
prove  irremovable. 

Trecdment  of  Sesnle  Timours.~T\iB  surgeon  must  be  careful 
to  distinguish  between  deep  pelvic  adhesions  and  absence  of  a 
pedicle.    A  new  surgical  pioblem  has  then  to  be  faced 

Encapsuled  Ovarian  d/sfs.-On  exposing  or  on  tapping  an 
ovarian  cyst,  it  may  be  found  that  the  cyst-waU  is  invested 
m  front  by  a  capsule,  generally  of  a  very  pale  red  colour,  and 
contrasting  strongly  with  the  white  cyst-wall  behind  it.  The  can- 
suleis  formed  by  the  distended  layers  of  the  broad  ligament  into 
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wliich  the  tumour  has  forced  itself,  and  by  peritoneum  detached 
from  adjacent  parts  of  the  pehds.  Wlien  we  remember  the 
intimate  relations  of  the  most  important  pelvic  viscera  to  the 
pelvic  peritoneum,  it  stands  to  reason  that  those  relations  are 
a-reatly  distm^bed  when  a  cyst  burrows  under  the  serous  mem- 
brane beyond  the  limits  of  the  broad  Ugament.  In  extreme 
cases  the  inferior  part  of  the  cyst  may  lie  below  its  serous 
capsule,  touching  the  pelvic  fascia,  and  in  close  proximity  to 
large  vessels,  the  ui-eters,  and  the  adjacent  viscera. 

When  a  capsule  is  detected,  the  operator,  should  draw  it 
upwards  with  the  cyst-wall  after  the  cyst  has  been  tapped. 
He  may  then  find  that  capsule  and  all  can  be  removed  entire, 
there  being  enough  space  between  the  uterus  and  the  tumom- 
to  form  a  true  pedicle.    This,  however,  is  rare ;  the  cyst  has 
generally  bm^rowed  deeply  in  the  manner  noted  above  ;  besides, 
the  capsule  may  be  intimately  connected  externaUy  with  im- 
portant structm-es.  When,  therefore,  on  drawing  up  the  capsule, 
it  is  found  to  be  deeply  connected  with  other  parts,  the  sm-geon 
must  not  venture  to  take  it  out  entire.    He  must  enlarge  the 
abdominal  wound,  and  carefully  sheU  the  cyst-wall  out  of  the 
capsule.     This  can  be  done  by  gentle  traction  on  the  cyst, 
the  assistant  brushing  a  sponge  against  the  capsule  as  it  comes 
away     Large  vessels  wiU  be  torn  through,  and  must  be  secm-ed 
with  pressm-e-forceps.    Great  care  must  be  taken  that  the  cap- 
sule be  not  perforated  or  lacerated,  as  this  will  seriously  aftect 
results.    This  process  of  enucleation  often  causes  much  shock. 

The  surgeon  can  generally  find  the  fundus  uteri  outside  the 
capsule  as  he  reaches  the  deep  part  of  the  tumoni-.  When  he 
succeeds  in  finding  the  fundus,  he  will  have  the  advantage  of 
a  valuable  landmark.  I  once  assisted  at  an  operation  where 
the  cyst  had  detached  the  whole  of  the  peritoneum  from  the 
back  of  the  uterus ;  thus  the  uterus  formed  part  of  the  an- 
terior, and  its  posterior  serous  investment  formed  part  ot  tlie 
posterior,  wall  of  the  capsule.  .  .  i  \,^a 

As  a  rule,  the  base  of  the  cyst  can  be  fomid  and  detached 
from  the  deepest  part  of  the  capsule  which,  inf eriorly  may 
be  no  longer  peritoneal,  but  formed  out  of  the  pelvic  fascia, 
as  above  described.  The  base  of  the  cyst  ,  mus  be  very  oare- 
fully  separated  from  its  attachments,  and  several  large  vessel. 


ENUCLEATION  OF  A  SESSILE  TUMOUR. 


227 


will  requii-e  immediate  ligatm-e  ;  they  can  generally  be  detached 
and  seom-ed  before  division. 

The  management  of  the  empty  capsule  is  most  important. 
In  some  cases  its  deeper  part  can  be  transfixed  and  ligatm-ed, 
as  though  it  were  a  normal  pedicle ;  the  ligature  may  include 
uterine  tissue  (pages  17,  222).    After  ligature  the  capsule  is  cut 
short,  and  its  fi-ee  edges  beyond  the  ligatm-e  should  be  sewn 
together  by  a  continuous  No.  1  silk  sutm-e.    In  one  case  where 
I  operated,'!  secm-ed  the  capsule  in  this  way,  sewing  it  up  fi-om 
the  side  of  the  pelvis  to  the  side  of  the  uterus  as  far  as  the 
stump  of  the  uterine  end  of  the  Fallopian  tube.    The  patient 
recovered  with  no  local  trouble  whatever.    In  many  cases  the 
base  of  the  capsule  lies  very  deep  in  the  pelvis,  and  cannot  be 
treated  in  this  manner.    As  much  of  the  capsule  as  possible 
must  then  be  raised  out  of  the  abdominal  wound,  so  that  the 
greater  part  can  be  cut  away,  the  remainder  being  left  be- 
hind and  drained.    "When  the  upper  part  of  the  capsule,  or 
as  much  as  can  be  safely  puUed  forwards,  is  cut  away,  all 
bleeding  vessels  in  the  cut  edge  must  be  secured  with  pressm-e- 
forceps  as  they  are  divided.    The  free  edge  is  then  attached 
by  suture  to  the  borders  of  the  lower  part  of  the  abdominal 
waU.     Bleeding  points  on  the  inner  surface  of  the  capsule 
are  secured  by  ligature,  and  then  search  is  made  to  make 
sure  that  the  capsule  is  not  lacerated  and  that  no  omentum 
or  intestine  protrudes  into  its  cavity;  in  fact,  the  sm-geon 
must  see  that  the  remnant  of  the  capsule  is  entii-ely  cut  off 
from  the  peritoneal  cavity.     Protruding  viscera  must  be  re- 
duced, and  holes  in  the  capsule  sewn  up.     This  should  be 
done  from  the  outer  or  peritoneal  side  of  the  capstde. 

Lastly,  a  glass  drainage-tube  is  passed  into  the  capsule.  The 
sutui-es  holding  the  edges  of  the  capsule  to  the  abdominal 
incision  are  tied,  then  the  peritoneal  cavity  above  the  capsule  is 
cleaned,  and  the  upper  part  of  the  abdominal  wound  closed. 
Drainage  must  be  conducted  on  the  usual  principles  (page  127). 

Irremovable  Base  of  Cy.s^.— Sometimes  the  base  of  the  cyst 
itself  cannot  be  shelled  out  of  its  capsule.  It  must  then  be 
left  behind  and  sutured,  together  with  the  remains  of  the 
capsule,  to  the  edges  of  the  abdominal  wound,  and  drained. 
This  may  have  to  be  done  in  cases  of  non-encapsuled  cysts, 
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where  the  base  is  strongly  adherent.  The  operator  must 
endeavom-  to  take  away  all  sohd  growths  from  the  piece  of 
cyst  left  behind,  else  both  sepsis  and  recurrence  will  be  very 
probable. 

In  all  enucleations  and  divisions  thi-ough  capsules  and  cyst- 
walls  in  the  coui-se  of  an  operation,  the  assistant  must  make 
free  use  of  the  sponges,  so  that  the  operator  may  see  his 
way.  A  great  number  of  pressm-e-forceps  AviU  be  needed, 
and,  when  aU  used  up,  those  which  secm-e  the  largest  vessels 
should  be  removed  after  the  vessels  have  been  tied. 

Incomplete  Ovariotomy.— Thi^  subject  must  be  considered  now 
in  the  midst  of  the  details  of  the  complete  operation.    For  I 
am   endeavouring  to  describe  the  stages  of  ovariotomy  m 
their  natui-al  order,  making,  at  the  same  time,  allowance  for 
serious   contingencies   and  complications,  and  indicating  at 
what  stage  they  may  occur,  and  how  they  should  be  met. 
It  is  evident  that  nobody  undertakes  to  perform  an  incomplete 
operation.    Such  an  operation  represents  accidental  conditions 
which  he  may  meet  in  the  com-se  of  almost  any  ovariotomy 
where  the  tumoui-  is  partly  sohd.    These  conrlitions  may  bo 
recognized  very  early.     The   siu-geon  may  detect  intimate 
adhesions  between  the  front  of  the  tumoui-  and  important 
viscera;  besides,  the  tumour  itself  may  bear  an  ugly  mahgnant 
aspect    Then  he  can  leave  the  adhesions  alone,  and  sew  up  the 
abdominal  wound.    Perhaps  he  may  be  tempted  to  tap  the 
tumour,  and  to  break  down  adhesions,  or  he  may  find  intmiate 
adhesions  at  the  back  and  base  of  the  tumom-,  and  aU  this  after 
he  has  broken  down  the  soHd  contents  of  the  tmnom-  Lastly 
the  lower  part  of  the  tumour-  may  be  of  a  nature  which  voll  not 
permit  of  enucleation.    All  these  nnfavoui-able  conchtions  the 
ovariotomist  must  be  prepared  to  meet.    It  is  not  ^ufii-ent  for 
him  to  feel  sure  that  he  can  separate  separable  adhesions,  and 
secure  a  pedicle  in  the  orthodox  fashion.    He  must  be  ready 
nev'r  to'surrender,  but  to  beat  a  retreat  in  as  good  order  as 
he  would  have  advanced  to  a  surgical  triumph,    it  is  a 
niorll  duty  for  a   surgeon  to  play  the  difficult  part  of  a 
Xenophon;  whenever  circumstances  render  that  step  necessary, 
men,  ab;ut  the  stage  of  the  operation  now  under  considera^ 
tTon   ihe  operator  feels  that  he  would  not  be  justified  m 
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removing  the  timiour,  he  must  first  check  aU  hremon-hago, 
secm-ing  vessels  on  the  tumour  as  well  as  elsewhere.  He  must 
also  see  that  he  has  not  lacerated  intestine.  The  transverse 
colon,  when  strongly  adherent  to  the  upper  part  of  the  cyst,  and 
tightly  stretched  upon  it,  is  liable  to  be  inadvertently  torn.  All 
other  portions  of  adherent  intestine  which  have  been  separated 
must  be  carefully  inspected.  Then  the  back  of  the  timiour  and 
the  structm-es  behind  it  must  be  carefuUy  cleaned  with  sponges. 

The  abdominal  wound  wHl  probably  be  long,  in  a  case  of 
this  kind.  If  so,  the  upper  part  should  be  closed  by  sutures. 
The  lacerated  margins  of  the  rent  made  in  the  tumour  by  the 


Fig.  lO-.-Ax  Opened  Cyst  or  Cavity,  secured  by  Sutures  to  the 
Abdominal  Wound. 

trocar,  and  by  the  hand  of  the  operator  endeavom-ing  to  empty 
the  contents,  must  then  be  fixed  by  sutures  to  the  corre- 
sponding sides  of  the  wound,  which  must  be  left  open 
In  fixing  the  tumoiu-  in  this  manner,  the  suture-needles 
naust  be  passed  thi-ough  the  peritoneum,  about  a  quarter 
of  an  inch  from  its  cut  edge,  so  as  to  bring  that  membrane 
m  contact  with  the  cyst-waU.  The  wound  will  then  be 
entirely  cut  off  fi^om  the  ca^dty  of  the  abdomen  (Fi^  107) 
This  practice  is  adopted  in  some  cases  of  pelvic  abscess  and 
extra-utenne  foetation. 


230  THE  OPKRATION   OF  OVARIOTOMY. 

Somotiiiies  a  turaom' reqiiirmg  tbc  above  treatment  is  mulli- 
locular  In  sucli  a  case  it  is  ad^'isable  to  cut  and  clear  away 
everything  contained  in  those  loculi  wliich  the  sui-geon  has 
broken  open,  and  then  to  wash  the  walls  of  the  chasm  left 
behind  witli  carbolized  solution,  or  with  strong  iodine.  Lastly, 
a  cbainage-tube  must  be  inserted,  long  enough  to  tDuch  the 
bottom  of  the  opened  space  in  the  cyst,  whilst  its  upper  orihce 
lies  in  the  lower  angle  of  the  wound.  The  cavity  must  be 
washed  out  every  foui-  hours,  or  oftener,  if  much  fcctid  flmd 

escape  from  it.  ^ 
Exploration  of  the  Ovary  opposite  the  Tumour.- 

The  operator  must  now  search  for  the  other  ovary,  provided,  ot 
com-se,  that  he  has  met  with  no  complications  rendering  that 
step  unnecessary.     He  effects  his  object  by  passmg  his  left 
forefinger  along  the  fundus  and  back  of  the  uterus,  and  then 
searchino-  with  it  in  the  direction  of  the  broad  ligament  on  the 
side  opposite  to  the  pedicle.    He  must  not  forget  to  make  use 
of  the  uterus  as  a  guide,  in  this  manner.    Any  attempt  to 
reach  the  ovary  direct,  unless  it  be  actually  in  sight,  as  is 
sometimes  the  case,  may  involve  unnecessary  disturbance  of 
intestine     If  the  above  advice  be  taken,  the  ovary  is  genera^ 
reached  without  difficulty,  provided  that  it  be  healthy,  and  no 
involved  in  some  morbid  process,  the  residt  of  old  or  recent 
pelvic  inflammation.    Should  this  be  the  case,  an  inexperienced 
'operator  will  certainly  be  puzzled.    The  parts  ^^^^^^^^ 
to  recognize,  and  intestine,  tube,  broad  hgament,  and  other 
structmes  may  be  fii-mly  adherent  to  the  ovary,  and  may, 
Sa  i  compLtely  conceal  it.    Sometimes  the  finger  comes  to 
ctad'stop   the  pelvic  structur-es  being  ded  m  some 

organized  inflammatory  deposit.     In  cases  of  thi  W^the 
ovary  had  best  be  left  alone.     Attempts  to  break  down  it 
morbid  connections  may  cause  troublesome  haemorrhage,  and 
the  intestine  may  be  torn  or  the  tube  biust. 

If  the  broad  ligament,  tube,  and  ovary  can  be  reached, 
bufar'e  fo'md  to  \e  matted  together  by  old  inflammatory 
allns,  they  ought  to  be  removed.  ^^^'^ 
be  done  when  the  patient  has  been  troubled  yith  great 
pain  in  the  iliac  foss^  and  loins,  and  other  ^P^Ptoms  mor 
Hkely  to   arise  fi-om  pelvic  inflammation  than  fi'om  the 
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presence  of  a  Large  ovarian  cyst.  The  operator,  in  fact,  will 
have  to  perform  an  oophorectomy.  It  will  be  a  comparatively 
easy  operation  under  these  circumstances,  as  the  abdominal 
walls  are  already  very  lax  since  the  removal  of  the  ovarian  cyst, 
and  the  pedicle  of  the  small  diseased  ovary  can  he  much  more 
safely  secm-ed  than  in  cases  of  uterine  fibroid.  It  is  the  facility 
and  safety  with  which  oophorectomy  can  be  performed  under 
these  circumstances,  which  make  some  operators  conclude,  too 
hastily,  that  oophorectomy  is  an  easy  operation.  In  the  chapter 
on  the  subject,  I  note  the  reasons  why  ihat  operation  often 
proves  to  be  so  difficult. 

Supposing  the  operator  feels  a  big,  succulent  ovary,  then  he 
must  di-aw  it  up  to  the  level  of  the  abdominal  wound  and 
examine  it  carefuUy.  He  must  remember  that  the  ovary  in  a 
healthy  young  giid  or  a  robust  woman  who  still  menstruates  is 
a  very  different  thing  to  that  organ  as  seen  in  the  post-mortem 
room  of  a  large  general  hospital,  where  it  has,  as  a  rule,  been 
removed  from  the  body  of  a  sickly  hospital  patient  (see  page 
27).  Even  in  the  latter  case,  the  ovary  is  usually  larger  than 
in  a  dissecting-room  subject,  the  body  of  an  elderly,  underfed 
pauper.  Yet,  owing  to  the  manner  in  which  the  sm-geon 
learns  the  anatomy  and  pathology  of  the  ovary,  he  is  apt  to 
under-rate  its  normal  size.  A  foUicle  about  to  bm-st  may  be 
as  big  as  a  filbert,  and  will  stand  out  very  prominently  fi-om  the 
surface  of  the  ovary,  as  a  red  ill-conditioned  looking  mass  which 
the  sm-geon  must  not  mistake  for  incipient  malignant  disease. 

True  cystic  disease  is  not  highly  difficult  to  recognize  in  its 
incipient  form.  A  cyst  of  considerable  size  may  be  completely 
concealed  in  the  pelvic  cavity  until  detected  by  the  operator's 
forefinger  at  this  stage  of  the  operation.  It  must  be  drawn 
out  and  removed,  like  the  larger  tumour.  Of  course,  if  there 
be  the  least  difficulty  in  getting  it  out  of  the  abdominal  wound 
it  should  be  punctm-ed  with  a  small  tapping-trocar  (page  105). 
Indeed,  tapping  is  always  advisable,  in  order  to  facilitate 
ligature  of  the  pedicle.  When  the  pedicle  is  rather  deep,  the 
large  pressure-forceps,  elbowed  or  straight  as  seems  most  con- 
venient according  to  circumstances,  may  be  applied  to  the  base 
of  the  cyst  or  to  the  pedicle  close  to  its  attachment  to  the  cyst, 
and  the  ligatui-e  passed  through  the  pedicle  on  the  proximal 
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side  of  the  forceps.  The  process  of  ligature  must  be  performed 
with  as  great  care  as  when  a  large  tumoui-  is  severed  fi-om  its 
pedicle. 

As  a  rule,  however,  the  operator  will  find  the  ovary  healthy, 
small  or  perhaps  atrophied.  Having  di-awu  it  upwards  to 
ascertain  that  fact,  he  then  pushes  it  down  again.  A  sponge, 
mounted  on  a  holder,  should  be  introduced  into  Douglas's  pouch 
with  the  left  hand  as  the  right  is  being  withdrawn,  as  the 
distm-bance  of  the  pelvic  viscera  may  have  caused  fluid  to  run 
into  the  peritoneal  space. 

The  operator  must  be  cautious  about  meddUng  with  any 
fibroid  outgrov>'th  from  the  uterus  which  he  may  discover.  He 
should  bear  in  mind  Sir-  Spencer  Wells'  words,  "  In  one  case, 
after  completing  ovariotomy,  I  also  removed  a  fibroid  out- 
growth from  the  fundus  uteri.  This  patient  died,  and  I  think 
she  would  have  recovered  if  I  had  left  the  uterus  alone,  as  I 
have  done  in  several  cases  since,  where  the  size  of  the  growth 
was  insignificant."  If  the  patient  be  young  and  the  uterus  be 
studded  with  small  fibroid  outgrowths,  then  o5phorectomy 
may  be  performed  by  simple  removal  of  the  remaining  ovary. 
In  one  of  my  own  ovariotomies,  I  thought  it  best  to  do  this, 
and  the  result  justified  my  resolution.  No  circumstances  could 
be  more  favourable  for  thorough  oophorectomy,  and  under  no 
conditions  is  that  operation  more  Hkely  to  effect  its  object  m 
an-esting  morbid  uterine  development.  But  the  sm-geon  must 
not  enucleate  a  small  outgrowth,  with  a  Ught  heart.  It  may 
cause  hemorrhage  so  severe  as  to  necessitate  clamping  the  uterus 
and  removal  of  its  body. 

Sometimes,  in  the  course  of  these  explorations  of  the  pelvic 
cavity,  previous  to  the  final  steps  of  the  operation,  the  body  of 
the  uterus  is  found  to  be  soft  and  enlarged.  This  may  lead  to 
a  suspicion  of  early  pregnancy,  especially  when  there  has  been 
amenorrhoea,  nor  is  the  question  always  easy  to  decide  at  the 
time  In  any  case  the  uterus  must  be  handled  very  gently,  anc^ 
never  squeezed;  then,  should  pregnancy  really  exist,  there  ynil 
not  be  much  danger  of  abortion.  ^ 

The  Introduction  of  Sutures  into  the  Abdominal 
Wound— The  condition  of  the  opposite  ovary  havmg  been 
ascertained,  and  any  necessary  compHcation  in  this  du-ection 
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]iroperly  encountered,  the  sutures  are  now  introduced  into  the 
abdominal  ^vouud.    This  is  not  to  be  considered  as  the  last 
manoema-e  in  the  coiu-se  of  the  entire  operation  ;  that  is  to  say, 
the  wound  is  not  to  be  closed  directly  the  sutures  are  introduced.' 
The  large  flat  sponge  guarding  the  viscera  at  the  upper  angle 
of  the  ^'ound  must  be  inspected.    If  any  portion  of  it  Ibe 
covered  with  coagula  or  deeply  stained,  the  operator  must  search 
for  bleeding  points  in  the  direction  where  that  portion  lay. 
Unless  this  sponge  be  almost  diy  and  free  fi-om  serous  effusion, 
it  must  be  taken  out  and  at  once  replaced  by  the  other  large 
flat  sponge.    Sometimes,  when  the  intestines  tend  to  protrude, 
it  is  safe  to  place  a  small  flat  sponge  over  them  before  introduc- 
ing the  sutures.    A  sudden  straining  effort,  which  is  likely  to 
occiu'  at  this  stage  when  the  chloroformist  may  have  neglected 
to  keep  the  pn,tient  thoroughly  under  the  influence  of  the  anes- 
thetic, wU  endanger  the  viscera  as  the  needle  is  being  apphed 
to  the  inner  side  of  the  wound.    As  a  rule,  however,  the  lower 
part  of  the  large  flat  sponge  wiU  sufllciently  guard  the  exposed 
viscera.    It  is  only  when  the  wound  is  very  long  that  the 
second  sponge  becomes  necessary.  A  large  conical  sponge  should 
be  placed  m  Douglas's  pouch;  the  beginner  had  better  fix  a 
sponge-holder  on  to  it.    If  adhesions  have  been  broken  down 
between  the  cyst  and  the  parietal  peritoneum  laterally,  a  flat  or 
round  sponge  should  be  placed  under  the  abdominal  waUs  on  one 
dr  each  side  of  the  wound.    The  two  pressure-forceps  may  now 
be  taken  off  the  pedicle,  and  it  is  best  to  cut  away  with  them 
the  small  pieces  of  pedicle  tissue  which  they  have  compressed 
±5etore  the  two  forceps  are  removed  the  pedicle  must  be  carefully 
examined;  any  pressure-forceps  remaining  on  vessels  in  the 
edge  ot  the  abdominal  wound  may  safely  be  removed  •  it  is 
very  improbable  that  ligatui-e  or  torsion  wiU  be  requii-ed  '  The 
above  precautions  having  been  taken,  the  surgeon  now  proceeds 
to  the  introduction  of  the  sutures.    If  the  edge  of  one  of  the 
recti  be  ragged,  through  a  bruise  fi-om  the  handles  of  a  pressui-e- 
toi-ceps,  the  torn  fibres  may  be  trimmed  with  scissors 

ihe  sm-geon  now  takes  one  of  the  needles,  attached  to  one 
end  of  a  suture,  between  the  blades  of  the  needle-holder  (see 
page  115),  apphed  close  below  the  eye  of  the  needle,  with  the 
nozzle  directed  towards  its  point.    The  peritoneum  at  the  left 
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side  of  the  upper  angle  of  the  wound  is  slightly  everted  by  the 
operator's  left  thiunb,  and  then  the  point  of  the  needle  is 
pushed  through  it  less  than  a  quarter  of  an  inch  from  its  cut 
border  (Fig  108).  Then  the  aponeui-otic  structui-es  are  trans- 
fixed, and  lastly  the  integuments,  so  that  the  needle  comes  out 
through  the  skin  about  a  quarter  of  an  inch  fi'om  the  margm  of 
the  abdominal  wound.  The  needle  should  be  pushed  straight 
and  steacHly,  then  it  will  go  easily  and  safely  through  the 
thickest  structiu-es.  If  pushed  when  it  is  begmmng  to  bend,  it 
will  probably  snap. 


Fig.  108.-OVAK.OTOMY:  Intkodtjction  of  Sutures  into  the  Abdominal 

Wound. 

The  needle  is  bemg  passed  through  the  peritoneum  ou  the  left  edge  of  the  ^vound. 

{After  Savage.) 

The  needle  attached  to  the  other  end  of  the  same  sutui-e  is 
now  taken  up  in  the  holder.  The  peritoneum  at  the  right  side 
of  the  upper  angle  of  the  wound  is  everted  by  the  left  fore- 
finger and  transfixed,  together  with'  the  more  superfic  al 
strLiu^es,  as  above  described.  The  needle  is  then  detached^ 
and  the  assistant  takes  hold  of  the  two  ends  of  the  sutere  m 
Ms  right  hand  and  pulls  them  a  httle  upwards  a^<i  f^^^^^^^' 
previously  pressing  the  sponge  between  the  bps  of  the  wo^d 
lith  his  left  hand.  This  sponging  process  should  be  repeated 
after  the  application  of  every  suture. 

A  sutm-e  is  then  passed  into  the  lower  angle  of  the  wmd 
in  the  same  manner.  The  ends,  if  m  the  way,  may  b  hdd 
down  by  pressure-forceps.     Then  the  remaimng  sutmes  ai6 
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introduced  from  below  upwards,  at  intervals  of  about  half  an 
ineb.  Tbey  must  be  made  to  lie  evenly  on  the  two  sides.  The 
mu'se  must  be  ready  to  thi-ead  some  more  sutm-es  should  the 
suj^ply  appear  to  be  running  short. 

Some  operators  introduce  the  sutures  through  the  skin  on  one 
side,  and  inwards  till  the  peritoneum  is  transfixed,  and  then 
pass  the  needle  thi-ough  the  peritoneum  on  the  opposite  side, 
and  through  the  other  structm-es  outwards.     There  is  no 


Fig.  109. — The  Stittiiies  in  the  Abdominal  Wound. 
Showing  the  arrangement  described  in  the  text  (page  236)  for  cleaning  tlio 
abdominal  cavity,  without  the  risk  of  pulling  out  any  of  the  threads. 

serious  objection  to  this  method,  excepting  that,  perhaps,  when 
the  point  of  the  needle  is  much  blunted  by  thick  integu- 
ment, it  may  push  the  peritoneimi  from  its  connections, 
instead  of  transfixing  it.  The  point  of  the  needle  is  also  apt 
to  run  into  the  flat  sponge,  and,  in  dark  weather,  it  may 
be  inadvertently  passed  through  a  bow  of  a  pressm-e- 
foreeps  left,  for  some  reason,  in  the  abdominal  cavity.  These 
accidents,  especially  the  latter,  involve  waste  of  time.    The  less 
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experieucecl  should  always  pass  the  sutui-es  from  -^dtliia  out- 
wards on  both  sides  of  the  wound. 

Arrangement  of  the  Sutures  for  the  further  Steps 
of  the  Operation. — When  all  the  sutures  have  been  intro- 
duced, the  ends  are  gathered  together  on  each  side.  Each 
collected  set  should  then  he  firmly  grasped  close  to  the  ex- 
tremities of  the  thi-eads  by  a  pressure-forceps  (Fig.  109). 
This  arrangement,  introduced,  I  believe,  by  Dr.  Bantock, 
saves  a  great  deal  of  manipulation. 

The  operator  now  parts  the  sutm-es,  as  they  cross  between  the 
two  sides  of  the  wound,  with  his  fingers,  hooking  them  upwards 
and  downwards,  so  that  he  obtains  free  access  to  the  abdominal 
cavity  without  any  risk  of  pulling  out  a  suture.  In  a  short 
wound  it  is  snfiicient  to  hook  upwards  all  the  sutures  except 
the  lowest  (Fig.  109).  Then  the  upper  angle  of  the  wound 
is  raised,  the  siu-geon  doing  this  with  his  left  forefinger, 
which  should  also  hold  the  loops  formed  by  drawing  up 
the  middle  part  of  the  sutures. 

Cleaning  the  Abdominal  Cavity— "  Toilet  of  the 
Peritoneum." — The  large  flat  sponge  should  now  be  with- 
drawn. If  it  be  much  blood-stained,  the  abdominal  structm-es 
and  parietes  must  be  searched  once  more,  and  hsemorrhage 
checked  by  ligature  with  No.  1  silk,  or  by  the  thermo- 
cautery. The  omentum  generally  requires  a  little  fm-ther 
judicious  scrutiny;  ragged  or  thickened  portions  should  be 
cut  away  after  the  ligature  has  been  applied  above  them,  and 
care  must  be  taken,  as  has  been  abeady  remarked,  that  no 
holes  are  left  in  that  process  of  peritoneum. 

All  other  sponges  must  now  be  removed,  with,  the  same  pre- 
cautions—that is,  bleeding  vessels  must  be  looked  for  when  a 
sponge  appears  much  blood-stained.  The  sponge  removed  from 
Douglas's  pouch  must  be  carefuUy  inspected ;  then  a  sponge  is 
gently  passed  over  the  parietal  peritoneum,  and  Douglas's 
pouch  is  cleaned  by  another  sponge,  which  should  be  mounted 
on  a  holder.  If  the  sponging  be  done  roughly,  the  peritoneum 
win  be  irritated,  and  copious  oozing  of  blood-stained  serum  will 
rapidly  take  place. 

Flushing  the  Peritoneum.— Mi-.  Tait  and  others  prefer 
to  wash  out  the  peritoneum  with  water  warmed  to  blood  heat. 
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For  this  pm-pose,  the  lips  of  the  wound  are  held  wide  capart,  and 
the  water  is  poured  in*  from  a  pitcher.  The  fundus  of  the  uterus 
may  be  pushed  forwards  to  ensure  the  flushing  out  of  Douglas's 
pouch.   If  a  bleeding  vessel  remain,  its  position  will  be  indicated 
by  a  small  stream  of  blood  running  in  the  water  in  the 
abdominal  cavity.    The  water  should  be  poured  in  till  it  escapes 
clear.     It   is   extremely   serviceable   for   checking  capillary 
hsemorrhage.t  and  when  the  wound  is  closed  the  temperature 
will  remain  at  blood  heat,  maintained  by  the  natural  heat- 
producing  agents  of  the  organism.    The  surgeon  must  always 
test  the  heat  of  every  pitcherful  before  emptying  it  into  the 
abdomen.^  Cold  water  produces  great  depression,  and  is  a  bad 
haemostatic;  water  too  hot  may  cause  fatal  damage  to  the 
serous  coat  of  the  intestines,  as  occuiTed,  I  am  informed,  in 
one  case  very  recently.    After  the  flusHng  of  the  peritoneum, 
a  sponge  should  be  applied  to  Douglas's  pouch,  to  soak  up  any 
water  remaining  there.     This  flushing  process  is  always  ad- 
visable when  there  is  much  serous  oozing.     It  is  a  highly 
efficacious  method  for  detaching  clots  from  deep  parts. 

Counting  the  Sponges  and  Instruments.— Before 
tying  the  sutures,  the  operator  must  make  sure  that  no  sponges 
are  left  behind  in  the  peritoneum.  I  have  spoken  about  this 
danger  abeady  at  page  91.  A  sponge  may  have  faUen  into 
the  receptacle  for  the  ovarian  fluid,  or  may  be  lying  in  the 
pan  which  contains  the  tumour,  possibly  inside  the  cavity  of  the 
tumour  itself.  It  may  be  lost  on  the  floor,  or  a  nurse  may  have 
mislaid  it  when  it  was  used  for  washing  the  hands  of  the 
operator  and  assistant  immediately  after  the  division  of  the 
pedicle.  A  sponge  may  also  have  been  torn  in  half,  and  if  the 
halves  be  counted  as  two  sponges,  another  sponge,  perhaps  left 
behind  in  the  abdomen,  may  be  overlooked.  I  have  heard  that 
nurses  have  been  seen  to  thrust  a  sponge  into  an  apron- 
pocket. 

On  the  other  hand,  when  much  sponging  is  needed,  the 
operator  may  very  naturaUy  forget  how  many  sponges  he  has 

*  It  must  not  be  allowed  to  trickle  in  slowly,  else  miicli  heat  will  be  lost  •  nor 
thrlbdomen^"'''"^      violently.    A  full  stream  must  be  steadily  emptied' into 
t  See  Keetley,  op.  cit.  p.  204,  footnote. 
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left  in  the  body  of  the  patient.  The  assistant  may  have 
slipped  a  sponge  unawares  into  the  ahdomen.  Lastly,  the 
nurse  may  be  careless,  and  may  reckon  one  more  sponge  than 
can  actually  be  accounted  for.  To  avoid  all  accidents  in 
respect  to  sponges,  they  must  be  counted  in  the  operator's 
presence,  at  this  stage. 

The  niu-se  must  collect  the  sponges  in  a  large  bowl  or  basin, 
and  place  an  empty  bowl  by  its  side.  Then  she  must  take 
the  sponges,  one  by  one  and  not  in  pau-s,  out  of  the  first 
bowl,  counting  audibly.  The  full  number  ought  to  be  at 
hand,  accounting,  of  coui-se,  for  those  known  to  be  still  in 
the  patient's  body.  If  one  should  remain  unaccounted  for,  the 
set  must  be  counted  again.  Then,  if  it  be  not  found,  it  must 
be  searched  for  in  any  place  that  it  may  occupy  outside  the 
patient,  unless  the  operator  has  good  reason  to  beheve  that 
it  is  in  the  peritoneal  cavity.  This  must  at  length  be  searched 
if  the  sponge  be  still  missing. 

The  inexperienced  operator  must  not  tnist  too  much  to  his 
sense  of  touch.  The  bare  sm-face  of  a  sponge  is  not  always 
easy  to  detect  by  the  fingers  alone,  especially  when  soaked 
in  serum.  The  matter  becomes  very  troublesome  when  it  lies 
under  the  omentum,  a  not  unfi-equent  hiding-place.  Hence 
that  fold  of  peritoneum  must  always  be  well  searched.  The 
hand  must  be  passed  under  the  parietes  towards  the  loins,  the 
epigastritim,  and  Douglas's  pouch.  In  the  course  of  the  above  pre- 
cautions, there  is  but  little  fear  that  the  sponge  wiU  not  be  found. 

The  same  precaution  is  necessary  with  regard  to  pressui-e- 
forceps.  I  have  already  said  a  great  deal  on  the  subject  of 
these  instruments.  Strange  as  it  may  seem,  they  have  been 
left  behind  in  the  peritoneum  by  the  most  exi^erienced  ope- 
rators. I  once  witnessed  an  accident  of  this  kind,  but  as  I 
was  administering  the  anaesthetic,  I  did  not  take  part  in  the 
counting  of  the  forceps  dvu-ing  the  operation.  Afterwai-ds, 
they  were  counted,  and  one  was  missing.  My  services  were 
at  once  called  for ;  the  patient  had  not  quite  recovered  fi-om 
the  ancesthetic,  the  wound  was  opened,  and  the  forceps  dis- 
covered, high  in  the  abdomen,  attached  to  the  omentum.  There 
were  no  untoward  results,  but  the  incident  caused  us  great 
mental  worry. 
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The  forceiDS  should  be  counted  separately,  as  in  the  case  of 
the  sponges,  and,  if  missing,  must  be  searched  for  in  the 
same  manner.  Tkey  are  very  apt,  owing  to  their  weight,  to 
fall  into  the  receptacle  for  the  ovarian  fluid ;  and  if  a  forceps 
should  drop  on  some  soft  soHd  matter  from  the  ovary,  lying- 
in  the  receptacle,  no  noise  is  heard,  and  its  fall  is  overlooked. 
They  may  also  be  carried  away  with  the  tumour,  to  which 
they  have  been  fixed  for  the  arrest  of  htemorrhage  dm-ing  the 
seiJaration  of  adhesions. 

Closure  of  the  Wound. — The  sm-geon  having  made  sure 
that  all  the  sponges  and  forceps  have  been  removed  from  the 
abdominal  cavity,  the  pressure-forceps  holding,  on  each  side, 
the  collected  ends  of  the  sutm-es  (Fig.  109)  are  now  detached. 
The  assistant  holds  the  sutures  by  both  ends  in  his  left  hand. 
The  sm-geon  then  takes  the  uppermost  suture  by  both  ends, 
the  assistant  sponges  the  edges  of  the  woimd  immediately 
beneath  it,  and  then  the  surgeon  ties  it  in  a  reef  knot.  The 
suture  should  not  be  tied  in  a  double  reef,  or  "  surgeon's 
knot,"*  as  if  it  be  drawn  too  tightly,  which  is  very  probable, 
it  will   then  be  hard  to  loosen.     The  operator  must  take 
great  care  to  draw  the  suture  just  firmly  enough  to  bring  the 
edges  of  the  skin  into  apposition  without  the  least  tension, 
much  less  puckering.    Proper  adjustment  of  the  edges  of  the 
■skin  ensures  perfect  union;  excessive  tightness  of  the  sutm-e 
prevents  the  formation  of  the  fii-mest  possible  cicatrix.  The 
remaining  sutures  are  tied  in  the  same  way,  the  assistant 
taking  care  to  sponge  the  wound  before  each  thread  is  drawn 
firmly.    The  ends  of   each  suture  should  be  cut  after  it  is 
tied,  and  must  not  be  left  more  than  a  quarter  of  an  inch 
long.     In  the  case  of  silkwoi-m-gut  (page  120),  as  the  cut 
ends  are  stifi  and  apt  to  twist  about,  care  must  be  taken  that 
some  of  them  do  not  sink  between  the  edges  of  the  wound. 
When  the  last  suture  is  tied,  if  the  skin  gape  at  one  or  two 
points,  superficial  sutures  may  be  applied;  they  are  most 
readily  introduced  by  the  aid  of  a  stout  curved  needle. 

In  order  to  prevent  the  omentum  or  intestines  from  catch- 
mg  m  the  sutures,  some  operators  direct  a  second  assistant  to 
grasp  the  edges  of  the  wound  between  the  sides  of  his  left 
*  See  p.  221,  footnote. 
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tliumb  "and  forefinger — tlie  most  convenient  manner  of  liold- 
ing  the  parts  if  lie  stand  at  the  left  hand  of  the  operator. 
This  manoeuvre  also  ensures  the  apposition  of  the  edges  of 
the  peritoneum.  Other  surgeons  prefer  to  leave  the  top  suture 
untied  till  after  the  others  have  been  secured,  so  that  the 
assistant  may  hold  it  upwards,  raising  the  abdominal  wound. 
Lastly,  some  leave  a  small  flat  sponge  in  the  wound  almost 
till  the  very  end,  pulling  it  out  before  the  last  three  or  four 
sutures  are  secm-ed.  This  method  is  sure  and  simple,  but  the 
greatest  care  must  be  taken  lest  it  be  left  behind. 

Before  tying  the  last  sutm-e,  the  surgeon  must  press  his 
hand  gently  on  the  abdominal  walls  over  the  woimd,  so  as 
to  expel  any  aii'  lying  in  the  peritoneal  cavity.  It  is  always 
important  to  bear  in  mind  how  many  sutm-es  have  been  m- 
troduced,  especially  when  the  wound  is  long. 

Dressing  the  Wound  at  the  Close  of  the  Opera- 
tion—When Listerian  precautions  are  taken,  the  di-essmgs 
should  be  thus  applied,  after  the  manner  recommended  by 
Ml-.  Thornton :— The  wound  is  covered  with  a  pad  made  of 
six"  or  eight  layers  of  carbolic  gauze,  cut  large  enough  to 
overlap  the  edges  of  the  incision  to  the  extent  of  an  men 
in  all  directions,  and  damped  by  immersion  in  the  1  in  40  car- 
boHc  solution.    Over  this,  three  or  f  oui-  larger  pads  are  placed, 
one  over  the  upper,  another  over  the  lower,  a  thii-d  over 
the  right,  and  a  fourth  over  the  left  half  of  the  first  pad,  so 
as  to  cover  its  edges  and  surface  thoroughly.     A  big  pad, 
about  foiu-  inches  broad,  is  placed  over  the  others,  so  as  to 
overlap  the  upper  and  lower  angles  of  the  wound  by  about 
two  inches ;  a  piece  of  pink  macHntosh  is  placed,  m  accord- 
ance with  Listerian  principles,  under  the  uppei-most  layer  of 
this  pad,  so  that  blood  soaking  through  the  centre  of  the 
gauze  may  be  kept  from  contact  with  the  air.    This  pad 
must  not  be  too  broad,   else  it  will  not  he  accm-ately, 
without   puckering,  over  the  abdomen  around  the  wound. 
The   spray  may  now  be  tm-ned  off.    Straps  of  adhesive 
plaster  about  two  inches  broad  are  then  applied  over  the 
Lssings,  being  fixed  at  each  end  to  the  t  eguments  jf 
the  loins,  which  they  must  support  thoroughly.    The  skin 
must  not  be  puckered,  by  too  great  pressure  inwards,  at  the 
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23arts  where  the  euds  of  the  strapping  are  applied.  TJiis 
may  occur  if  the  siu-geon  attempts  to  di-ag  the  skin  inwards 
by  traction  on  the  strapping  after  one  end  has  been  made 
fast.  If  the  abdominal  walls  be  very  relaxed  and  concave, 
as  after  the  removal  of  an  imusually  large  cyst,  layers  of 
cotton-wool  should  be  placed  over  the  cbessings  so  as  to  fill 
up  the  hoUow,  and  the  strapping  must  cover  the  wool. 
A  towel,  folded  once  on  itself,  is  placed  over  the  plaster 
so  as  to  overlap  the  lower  edge  of  the  cbessing ;  the  flannel 
bandage  is  apphed  over  this,  and  made  fast  by  means  of 
safety-pins. 

A  cbessing  of  this  kind  may  be  left  untouched  for  a  week 
In  the  meantime  the  possibiHty  of  discharge  soaking  thi'ou-h 
its  lower  border  must  not  be  overlooked.  The  lower  edo-e  should 
be  inspected  daily,  but  not  lifted  up.  After  the  sutiu-es  have 
been  removed,  a  thinner  gauze  cbessing  is  laid  over  the  incision 
for  a  week.  The  wound  will  then  probably  be  healed;  it 
should  be  supported  by  strapping  for  at  least  two  months 

I  think  It  advisable,  in  any  case,  to  keep  a  pad  of  gauze 
over   the   wound  so  as  to  protect  it  fi-om  the  strapping 
Portions  of  adhesive  plaster  may  block  the  orifices  of  the 
sutm-e-tracks,  and  cause  small  abscesses  to  form 

Siu-geons  who  do  not  adopt  Listerian  precautions  make  use 
oi  a  somewhat  simpler  dressing,  and  with  excellent  results 
I  must  fu-st  observe  that  the  wound  begins  to  unite  very 
rapicUy,  so  as_  to  cut  off  danger  of  septic  infection  fi-om  the 
peritoneal  cavity.    It  is  rather  towards  the  end  of  the  treat- 
ment that  care  is  particidarly  necessary  in  the  cbessing  of 
the  wound,  for  any  lack  of  precautions  in  keeping  the  parts 
clean  may  cause  suppuration  in  the  tracks  of  the  sutures  or 
even  along  the  edges  of  the  incision.    With  care  and  exp'eri- 
ence,  however,  the  wound  will  heal  in  the  most  satisfactorv 
manner,  with  the  simplest  cbessings,  provided  only  that  the 
broad  rules  abeady  incHcated  be  duly  followed 
_   A  few  layers  of  absorbent  gauze  are  placed  over  the  wound 
in  the  manner  above  described.     A  large  woollen  pad  en-' 
veloped  m  gauze,  and  sufficiently  wide  to  cover  the  front  of  tTe 
abc  omen  ^vlthout  puckering,  is  laid  over  the  other  cSslt 
and  a  many-taded  binder  is  made  fast,  from  below  upwd  ' 
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over  the  pad.  The  sui-geon  must  follow  the  directions  given 
at  page  130  for  the  proper  application  of  this  hinder,  according 
to  certain  cii-cumstances  which  are  there  noted.  This  handage 
must  be  inspected  daily,  to  make  sure  that  it  does  not  sUp 
upwards.  The  lower  part  of  the  dressing  must  also  be 
watched,  lest  any  discharge  should  soak  through  it.  If  any 
be  seen,  fresh  gauze  should  be  applied  over  the  wound. 

Drainage.— When  this  measure  is  necessary,  the  glass  or 
india-rubber  tube  must  be  introduced,  and  the  wound  dressed 
in  the  manner  described  in  the  chapter  on  Instruments 
(page  126). 


243 


CHAPTEE  IX. 

OVARIOTOMY:  AFTEE-TREATMENT  AND  MANAGEMENT  OF 
COMPLICATIONS. 

Putting  the  Patient  to  Bed.— I  have  spoken  at  page 
189  of  certain  arrangements  with  regard  to  the  bed.    After  the 
operation,  the  patient  should  be  carefiiUy  lifted  from  the  table 
and  laid,  on  her  back,  on  the  bed,  in  which  a  foot-wai-mer 
has  already  been  placed.     A  piUow  must  be  put  under  the 
knees,  and  thi-ee  or  fom-  are  neatly  arranged  to  receive  the  head 
and  shoulders,  which  must  not  lie  too  low.    The  bed  must  be 
protected  beneath  the  patient's  waist  by  a  mackintosh  covered 
with  a  cbaw-sheet  arranged  in  several  folds.    The  room  must 
then  be  cleared,  the  nurse  staying  by  the  patient's  bedside 
whilst  the  operator  and  assistant,  with  the  under-nurses,  take 
away  the  instruments  and  appliances,  the  tables,  and  the 
receptacle  for  the  fluid. 

The  Instruments  after  Ovariotomy.— In  the  para- 
graphs on  the  trays  for  holding  the  instruments,  in  the  chapter 
on  Instruments  and  Appliances,  I  have  noted  that  the 
forceps,  needles,  and  other  implements,  not  excluding  the  trays 
themselves,  must  be  carefully  washed  clean  and  dried  directly 
after  operation  (page  85).  This  should  be  done  by  the  senior 
assistant  rather  than  by  a  mu:se;  and  when  the  operator  has 
seen  that  the  patient  is  lying  comfortably  in  bed,  he  should 
himself  superintend  the  process. 

Diet  after  Operation.— For  the  first  twenty-fom-  hours,  at 
least,  no  food  should  be  given  by  the  mouth.  To  relieve  sick- 
ness caused  by  the  anaesthetic,  the  mouth  may  be  rinsed  out 
with  lukewarm  water,  and  the  patient  may  suck  small  pieces 
of  ice.    In  healthy  young  subjects,  or  robust  women  of  matui-e 
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ao-e,  nothing  nioro  will  be  needed  ;  ami  on  the  second  day, 
barley-water,  and  soda-water  with  milk  in  eciual  proportions,  _ 
may  be  sipped,  not  more  than  a  teaspoonful  being  taken  at 
a  time.    Some  patients  cannot  tolerate  cold  drinks ;  for  them 
warm  milk  will  be  beneficial,  and  a  few  drachms  of  beef- 
tea  may  be  administered  from  time  to  time  on  the  second 
evening  after  operation.    When,  however,  the  subject  is  feeble, 
or  has  gone  through  a  severe  operation,  nutrient  enemata  will 
usually  be  needed.     On  the  morning  of  the  third  day  the 
patient  can  generally  take  tea  and  toast,  and  may  dme  off  a 
cup  of  beef-tea.    By  tlie  fourth  or  fifth,  boiled  sole  or  whitmg 
may  be  given,  for,  although  nothing  should  be  hurried  on, 
it  cannot  be  denied  that  slops  may  disagree,  and  cause  flatulence 
or  nausea,  when  soUds  agree  perfectly.    Many  patients  com- 
plain of  pain  along  the  jaws,  due  to  the  unaccustomed  want  of 
something  to  masticate,  if  kept  too  long  without  solid  food. 
-Ifter  taking  fish  for  dinner,  and  bread-and-butter  with  tea  for 
hreakfast  and  supper  for  two  days,  a  wing  of  a  clncken  may  be 
tried  and,  later  on,  a  mutton-chop  well  minced.     The  appetite 
may 'fail  through  the  means  taken  to  make  the  bowels  act  for 
the  first  time,  and  then  meat  must  not  be  given  for  a  day  or 
two     When  the  patient  loses  her  appetite  at  the  end  of  the 
fii-st  week,  before  any  aperient  or  enema  has  been  given,  with- 
out evidences  of  peritonitis  or  local  troubles  near  the  pedicle, 
nor  of  exhaustion,  it  will  be  necessary  to  administer  a  laxative, 
with  or  without  the  enema,  as  will  presently  be  du-ected.  The 
nurse  must  be  allowed  to  exercise  judgment  with  regard  to 
diet  during  the  first  few  days.     Some  cases   can  swallow 
milk  with  impunity  six  or  twelve  hom-s  after  operation,  but, 
as  a  rule    the  nurse   must   be   slow  to  give   anj^lung  by 
the  mouth  till  the  second  day.    Exclusive  niillc-diet  promotes 
the  formation  of  troublesome  scybala.     The  surgeon  should 
always  prescribe  the  dinner  for  a  week  or  two  after  he  second 
day,  as  the  patient  otherwise  may  be  allowed  butcher  s  meat 
too  freely,  and  restlessness,  abnormal  excretion  o   urates,  and 
othef  troublesome  symptoms  may  follow.    The  above  genera 
niles  must  be  observed,  but  it  is  clearly  impossible  to  lay  do.  n 
an  unvarYing  law  for  the  dietary  of  an  ovariotomy  patient.  _ 
The  Administration  of  Opium.-Some  operators  give 
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opium  as  a  matter  of  routine  ;  otliers  never  adniinister  tlie  drug 
excepting  to  ease  the  agonies  of  a  dying  ]iatient.  Prom 
experience  in  the  wards  of  the  Samaritan  Hospital,  I  must 
express  myself  strongly  against  the  indiscriminate  or  routine 
administration  of  opium.    Sii-  Spencer  Wells'  observations  on 
concentrated  mine  in  ovarian  oases  have  been  already  noted. 
Such  cases  I  have  ever  found  to  be  the  most  intolerant  of 
opium  after  operation.      Under  its  influence  the  urine  is 
scanty,  and  more  loaded  with  lu-ates  than  before  ovariotomy, 
and  these  abnormal  constituents  appear  to  irritate  the  bladder, 
even  when  the  catheter  has  been  carefully  used  by  the  most 
experienced  nui-se.    Still  more  unfavom-ably  does  opium  act  in 
those  yet  more  serious  cases  where  the  mine  is  scanty,  slightly 
albuminous,  and  of  low  specific  gravity.    On  the  other  hand, 
when  the  patient  is  restless  from  individual  intolerance  of  the 
pain  generally  felt  in  the  iliac  region  for  the  first  few  days,  and 
when  all  unfavom-able  symptoms  are  absent,  twenty  minims 
of  the  tincture  of  opivmi,  administered  in  an  ounce  of  warm 
water  as  an  enema,  about  exery  six  hom-s,  will  have  a  good 
effect  in  calming  her.     The  drug  should  be  discontinued  as 
soon  as  possible.     Some  specialists  administer  the  opiirm  in 
the  beef-tea  enemata. 

Beef-tea  Enemata.— It  cannot  be  denied  that  nutrient 
mjections  of  beef -tea  into  the  rectum  are  of  great  service  in 
the  earUest  stages  of  the  after-treatment  of  patients  who 
have  undergone  ovariotom.y  or  any  other  form  of  abdominal 
section.  Whetlier  the  vomiting,  so  frequent  and  so  troublesome 
after  operation,  be  due  to  the  antesthetic  or  to  shock,  or  to  the 
mfluence  of  the  ligature,  it  certainly  interferes  with  the  adminis- 
tration of  nomishment  in  the  ordinary  manner.  If  the  patient 
be  kept  A%ithout  any  food  for  twenty-four  or  forty-eight  hom-s, 
she  is  liable  to  become  restless,  and  may  suffer  fi-om  attacks 
of  famtness,  not  only  distressing  and  dangerous  to  herself, 
but  also  misleading  to  the  sm-geon,  who  may  overlook  the 
true  cause  of  the  tendency  to  syncope,  and  suspect  some 
mischief  m  the  region  of  the  pedicle. 

The  smg'eon  may  have  to  conduct  his  treatment  under  cir- 
cumstances where  good  beef-tea  cannot  be  procured  with  any 
certainty  or  regularity.     Among  the  best  artificial  preparations 
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is  Jolmston's  peptonized  fliiid  beef.  A  draclim  is  dissolved  in 
two  ounces  of-  boiling  water,  and  an  ounce  of  cold  water  is 
afterwards  added.  Wherever  there  is  a  cook  or  niu-se  who  can 
make  good  fresh  beef-tea,  that  preparation  is  the  best.  It 
must  be  prepared  without  salt. 

Some  robust  young  patients  wiU  certainly  require  but  one  or 
two  nutrient  enemata  within  the  first  twenty-four  hours,  and 
some  of  my  own  cases  have  fared  excellently  without  this 
method  of  nourishment.  After  moderately  prolonged  or  severe 
operations,  and,  I  believe,  even  after  simple  operations,  in 
middle-aged  or  elderly  women,  nutrient  enemata  should  always 
be  administered.  They  must  be  given  so  as  to  nom-ish,  without 
causing  distension  of  the  abdomen,  so  as  to  be  retained  with 
certainty,  and,  lastly,  so  as  to  be  absorbed  without  partiaUy 
remaining  to  decompose  in  the  rectum.  The  injections  should 
be  given  about  once  every  four  hours.  If  the  patient  be 
•very  weak,  the  interval  may  be  reduced  to  two  hours ;  if  she 
be  strong,  and  only  sufiering  fi'om  slight  shock,  it  may  be 
extended  to  six  hours.  The  fii'st  enema  should  be  given  six 
hoiu-s  after  operation. 

Before  the  enema,  is  given,  a  short  O'Beii-ne's  tube,  or  the 
vaginal  pipe  of  an  ordinary  siphon  enema  of  the  Higginson 
type,  must  be  passed  for  about  two  or  thi-ee  inches  into  the 
rectimi,  and  left  there  for  a  few  minutes.  A  small  bowl  or 
soap-dish  must  be  placed  imder  the  part  of  the  pipe  hangmg 
out  of  the  rectum ;  then  flatus  and  small  particles  of  ftecal 
matter  can  escape  freely,  and  the  latter  are  received  in  the 
receptacle.  The  pipe  is  then  removed,  and  three  oimces  of  the 
enema  are  introduced.  The  enema  must  not  be  too  hot,  else  it 
will  not  be  retained  ;  if  just  warm  enough  to  be  flmd,  that  wiU 
be  sufficient.  When  the  patient  is  in  great  pam,  twenty  di-ops 
of  laudanum  may  be  added  to  the  enema,  and  tHs  may  be 
done  to  a  second  if  the  fii'st,  not  containing  any  opiate,  has  been 
iU-retained.  The  enema  must  be  repeated  every  fom-  hours, 
the  pipe  being  alwavs  introduced  fii-st.  When  the  patient  is 
very  weak,  enemata  wUl  be  required  at  intervals  of  three,  or 

only  two,  houi's.  „      n       ^i        i.  ^ 

Mr.  Thornton  recommends  that  if  the  refuse  fi-om  the  rectal 
feeding  be  ofiensive,  or  if  too  much  comes  awaj,  a  couple 
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of  grains  of  qmnine,  in  a  dessert-spoonful  or  table-spoonful  of 
port  wine,  must  be  added  to  each  injection.  Septic  mischief 
may  manifestly  be  set  up  by  the  retention  of  putrid  enemata 
in  a  rectum  the  mucous  membrane  of  which  has  become  sore. 
The  operator  must  never  overlook  this  source  of  danger  from 
injections.  After  the  first  forty-eight  hoiu-s  they  may  be  dis- 
continued,  especially  if  the  patient  can  take  nom-ishment  by 
the  mouth. 

The  question  of  opiiun  after  ovariotomy  has  been  already 
considered.  I  believe  that  the  cbug  is  useful,  not  only  when 
the  patient  is  in  great  pain,  but  also  when  the  enemata  are 
not  well  retained  if  administered  without  it. 

Bed-sores. — As  the  patient  lies  on  her  back  for  a  week  or 
longer  after  ovariotomy,  it  stands  to  reason  that  care  must 
be  taken  to  avoid  bed-sores.  Careless  catheterism  and  soiling 
of  the  bed-clothes  diu-ing  voluntary  mictimtion,  rucking  up  of 
the  night-di-ess,  creasing  of  the  sheets,  and  escape  of  bread- 
crumbs, etc.,  imder  the  patient's  body,  may  be  the  cause  of 
these  untoward  complications.  As  there  are  seldom  any  para- 
lytic conditions  in  patients  with  ovarian  disease,  and  as  no 
sm-geon  imdertakes  ovariotomy  without  either  employing  the 
best  niu-se  he  can  find,  or  at  least  exercising  strict  personal 
supervision  during  the  after-treatment,  bed-sores  after  ovari- 
otomy, or  any  other  kind  of  abdominal  section,  are  rare. 

The  prophylaxis  of  bed-sores  is  well  known.  The  evils 
above  referred  to  must  be  avoided.  Careful  adjustment  of 
the  clothes  and  sheets  xmder  the  patient  is  ever  necessary, 
and  the  appHcation  of  fuller's-earth  to  the  integuments  over 
the  sacrum  and  trochanters  will  prove  of  great  benefit  when- 
ever there  is  the  least  fear  of  any  trouble,  especially  in  heavy, 
old,  or  feeble  subjects.  Boracic  lint  is  an  excellent  dressing 
for  a  bed-sore,  after  separation  of  the  slough,  and  iodoform 
should  be  blown  over  its  sittface,  daily,  by  means  of  an 
msufHator  (see  page  138). 

Opening  the  Bowels.— I  have  carefully  observed  the 
after-treatment  of  several  huncbed  patients  imder  the  charge 
of  my  colleagues  and  myself.  I  find  that  it  is  a  very  good 
ride  to  take  steps  to  open  the  bowels  by  the  evening  of  the 
seventh  day.     Sometimes,  but  rarely,  they  act  spontaneously 
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inuch  earlier,  but  tliis  is  no  disadvantage,  excepting  tliat  it 
must  he  seen  that  the  nurse  does  not  disturb  the  patient  too 
much  in  adjusting  the  bed-pan.  Towards  the  eighth  day, 
however,  the  patient,  who  has  begun  to  eat  well,  is  apt  to 
feel  uncomfortable. 

Should  the  tongue  be  clean,  and  the  patient  free  from 
nausea,  loss  of  appetite,  high  pulse,  or  other  symptoms  of 
gastro-intestiual  irritation,  the  enema  will  be  the  best  m'eans 
of  opening  the  bowels,  and  the  patient's  appetite  need  not  be 
spoilt  by  drugs.    The  surgeon,  unless  he  has  an  experienced 
nm'se  to  aid  him,  should  explore  the  rectum  for  seybala.  If 
sucb  be  found,  fom'  ounces  of  warm  olive  oil  should  be  injected  ; 
if  there  be  no  seybala,  about  two  ounces  will  be  sufficient. 
Youv  hours  later,  a  pint  and  a  half  of  soap-aud- water  should 
be  injected.     Should  several  houi-s  elapse,  and  the  enema  be 
retained,  it  is  a  good  plan  to  introduce  a  tube  to  the  extent 
of  abo,ut  fom'  inches,  supporting  the  outer  end  by  a  soap-dish 
containing  a  little  water.     If  the  tube  be  left  in  the  rectum 
for  about  ten  minutes,  a  quantity  of  flatus  will  often  pass, 
and  then  the  patient  will  experience  a  desii-e  to  defsecate, 
and  wiU  pass  a  free  motion.    If  this  means  fail,  a  pint  more 
of  the  enema  may  be  injected,  and  the  treatment  continued 
till  the  bowels  act.    Should  the  patient,  however,  complain  of 
nausea  and  lose  her  appetite  in  the  meanwhile,  a  pm-gative 
win  be  advisable.    As  a  rule,  the  enema  soon  acts.    It  may 
be  repeated  every  forty-eight  bours  till  the  bowels  are  opened 
witbout  its  assistance,  and  should  be  administered  in  the 
morning. 

In  very  bad  cases,  on  the  other  band,  the  enema  keeps  the 
lower  bowel  clear,  whilst  pui-gatives  upset  the  patient.  I  refer 
to  cases  where  large  malignant  tumoui-s  have  been  removed, 
or  multiple  adhesions  broken  down,  and  where,  at  the  same 
•  time,  the  bad  symptoms  do  not  point  in  the  dii-ection  of  simple 
gastro-intestinal  irritation. 

Pui'gatives  without  enemata  are  very  popular  with  patients 
and  nm-ses,  and  sometimes  prove  highly  efficient.  When 
seybala  lie  in  the  rectum,  the  enema  is,  so  far,  preferable, 
for  pills  and  powders  sometimes  cause  a  loose  motion  to 
pass  from  the  upper  part  of  the  intestinal  tract,  whilst  the 
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scvbala  are  not  expelled.     They  tend  to  become  particularly 
iiTitatiiig  imder  these  circumstances.     From   what  I  have 
observed,  ho^-ever,  I  think  that  the  patient  is  always  tJie 
better  for  a  piu-gative  if  her  tongue  be  thickly  fm-red,  her 
skin  salloAv,  and  her  appetite  bad,  after  ha\dng  been  good 
towards  the  end  of  the  first  week.    To  this  condition  may  be 
added  nausea,  borborygmi,  and  griping  pains,  with  little  or 
no  rise  of  pulse  or  temperatm'e,  and  possibly  there  may  be 
slight  bilious  vomiting.    It  is  now  my  practice,  when  such  a 
combination  of  symptoms  occm-,  howcA-er  mildly,  to  administer 
a  di'achm  of  compound  liquorice  powder  at  the  same  time 
that  the  prehminary  olive  oil  enema  is  injected.  Should 
the  patient  be  subject  to  constipation,  I  prefer  two  and  a  half 
grains  of  colocynth  and  hyoscyamus  pill.    After  the  soap-and- 
water  enema  has  been  injected,  a  free  motion  will  generally 
pass,  and  the  lower  bowel  will  be  well  cleared  by  the  mechani- 
cal agency  of  the  injection,  whilst  the  drug  will  exercise  a 
beneficial  action  higher  up.    As  intestinal  trouble  of  the  kind 
above  described  is  very  frequent  in  middle-aged  women,  I 
generally,  in  their  case,  combine  the  enema  and  the  pm-gative 
in  this  way.    The  same  powder  or  pill  may  be  given  as 
required,  should   there   be   similar   trouble   later  on.  The 
enema  will  not  then  be  needed,  unless  the  surgeon  should 
detect  symptoms  of  rectal  ii-ritation  and  find  scybala. 

If  there  be  any  doubt  about  the  efficiency  of  the  um-se 
■the  enema  shoidd  not  be  ordered,  even  under  cii-cumstances 
described  above  as  particidarly  demanding  it.  Ill-trained 
nm-ses  are  apt  either  to  allow  much  of  the  enema  to  be  spilt 
out  of  the  anus,  or  to  inject  with  too  great  force,  so  as  to 
mjiu-e  the  intestine  and  tear  down  vascular  adhesions  that 
are  not  causing  obstruction.  One  operator  teUs  me  that  he 
has  seen  severe  symptoms  follow  clumsy  use  of  the  enema. 

With  regard  to  the  above  observations  on  purgation  after 
ovariotomv-,  I  may  say  that  the  operators  with  whom  I  am 
personally  acquainted  difPer  ^ddely  in  their  practice,  and 
more  than  one  are  still  undecided,  notwithstanding  years  of 
experience,  as  to  the  relative  value  of  enemata  and  drugs. 

I  have  spoken  above  chiefly  of  cases  where  the  patient  is 
qmte  well,  or  subject  to  intestinal  ii-ritation  with  no  evi- 
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dence  of  peritonitis.  Wlien  the  latter  comiDlication  exists  in 
a  mild  form,  it  is  better,  as  I  have  already  stated,  to  clear 
tlie  lower  bowel  with  euemata  than  to  begin  wth  drugs.  The 
question  of  piu'gatives  in  severe  peritonitis  is  very  much  dis- 
puted. During  that  affection  the  patient  takes  little  nourish- 
ment, and  therefore  cannot  need  frequent  pm-gation,  which 
must  mechanically  distm-b  the  seat  of  disease.  Mr.  Tait 
strongly  advocates  saline  purgatives,  and  claims  excellent 
results.  As  a  rule,  however,  surgeons  prefer  to  rely  on  opiates, 
and  leave  the  bowels  alone  for  a  few  days  in  these  grave 
circumstances.  To  begin  on  the  second  or  thii-d  day  with 
piu-gatives,  when  no  bad  symptoms  are  present,  seems  to  me 
a  great  mistake.  I  know  of  a  case  where  hysterectomy  was 
performed,  and  sulphate  of  magnesia  was  administered  twenty- 
fom-  hoiu's  later.  The  patient  was  immediately  seized  with 
vomiting,  and  died  in  a  few  hom's. 

The  Bladder  and  the  Catheter— For  a  short  time 
after  the  operation  the  bladder  will  requii-e  to  be  emptied  by 
the  catheter,  but  it  is  advisable  that  the  use  of  that  instra- 
ment  be  discontinued  as  soon  as  possible.  Hence,  the  sm-geon 
must  study  each  case  intelligently,  in  respect  of  the  condition 
of  the  bladder,  and  shoidd  not  adhere  to  routine.  At  the  same 
time,  the  skill  of  the  nurse  is  a  factor  always  to  be  taken  into 
consideration  (see  page  191). 

A  few  patients  seem  predisposed  to  a  loss  of  the  power  of 
voluntary  micturition  for  many  days  after  the  operation, 
independently  of  its  severity,  and  of  then-  age,  health,  or 
strength.  Strange  to  say,  this  idiosyncrasy  appears  also  to 
be  independent  of  vesical  irritation,  which  may  be  absent,  or 
present  in  a  mild  or  severe  form,  whilst,  on  the  other  hand, 
other  subjects  pass  m-ine  vokmtarily  in  a  day  or  two,  though 
troiibled  with  severe  cystitis.  Nor  does  this  difficult^^  in  jnic- 
turition  necessarily  depend  on  some  nem-osis.  A  large  pro- 
portion of  patients  can  pass  their  ui-ine  voluntarily  after  the 
first  forty-eight  hoiu's.  I  have  known  this  to  occur-  after 
the  most  severe  operations,  where  adhesions  were  aU  but 
imiversal,  or  where  malignant  growths  were  left,  behind. 
Neither  paralysis  of  the  bladder,  nor  emu-esis,  is  usual  after 
ovariotomy. 
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The  catheter  should  be  used  every  six  hours  for  about  two 
days  and  two  nights.  The  surgeon  must  ascertain,  towards 
the  end  of  forty-eight  hoiu-s  after  oj^eratiou,  whether  the 
l^atient  can  or  cannot  mictm-ate  without  difSculty  or  pain. 
When  she  can  do  so,  the  catheter  may  be  discontinued,  the 
sm-g-eon  warning  the  nm-se  to  distm-b  the  patient  as  Kttle  as 
possible  when  phacing  or  removing  the  luinal.  How  often  the 
m-ine  is  passed  volimtarily  must  be  ascertained,  lest  retention 
should  come  on  and  be  overlooked  for  a  time. 

It  is  always  advisable  that  a  silver  catheter  be  employed,  as 
that  is  far  easier  to  keep  clean  than  a  gum-elastic  instrument. 
It  must  be  kept  in  a  1  in  20  solution  of  carbolic  acid,  and 
mucus  should  be  washed  ofE  the  end  and  the  perforations  on 
the  sides  immediately  after  use.    Whenever  a  new  nm-se  is 
employed,  the  sm-geon  must  carefuUy  exercise  his  judgment, 
and  make  sure  that  catheterism  is  done  properly.  Some 
enthusiastic  yoimg  nurses  tend  to  use  the  instrimient  longer 
than  it  is  needed,  so  as  to  get  as  much  practice  as  possible. 
Yery  many  nm^ses  are  only  too  ready  to  dispense  with  it  as 
soon  as  they  think  convenient.    To  coimteract  such  evils,  the 
surgeon  must  question  both  nm-se  and  patient  discreetly,  so 
as  to  make  sure  whether  the  latter  reaUy  requii-es  the  catheter, 
or  can  pass  her  m-ine  without  its  aid.     Both  too  long  and 
too  short  a  term  of  catheterism  may  be  the  direct  or  indii-ect 
causes  of  cystitis— probably  the  most  frequent,  and  not  the 
least  troublesome,  complication  after  ovariotomy.     Of  that 
afPection  more  will  be  said  presently  (see  page  256). 

Removal  of  the  Sutures.— The  wound  having  been 
exammed  on  the  eighth  day,  the  sutm-es  are  now  removed. 
The  sm-geon  must  remember  several  facts  in  regard  to  this 
question.  In  the  fii-st  place,  as  far  as  mere  union  is  concerned, 
the  apposed  peritoneal  surfaces  become  imited  in  a  very  few 
hours,  and  the  integimaents  in  two  or  tlu-ee  days.  Then,  as 
long  as  the  patient  Ues  on  her  back,  there  is  no  agency 
exceptmg  great  accumulation  of  flatus,  which  is  likely  to  pull 
the  sides  of  the  wound  asimder.  I  have  repeatedly  watched  an 
abdominal  woimd  when  a  patient  happened  to  cough  or  strain 
ihe  recti  become  shorter  for  a  few  seconds;  the  integumental 
pai-t  of  the  wound  seems  to  sink  between  those  muscles,  but 
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wliatever  theory  may  he  advanced  with  regard  to  the  mechanism 
of  the  abdominal  muscles  as  a  whole,  the  wound  is  certainly 
not  dragged  upon  during  these  efforts.    As  soon  as  the  patient 
lies  on  one  side,  or  sits  upright,  the  contents  of  the  abdomen 
cause  pressiu'e  in  the  direction  of  the  wound,  and  the  pressm'e 
will  more  or  less  steadily  persist  during  the  maintenance  of 
either  of  those  positions.     Prom  the  above  observations  it 
foUows  that  the  sm-geon  need  not  fear  to  remove  the  sutui-es, 
if  necessary,  before  the  bowels  are  opened,  but  he  must  be 
particulax  about  the  position  of  the  patient  after  they  are 
removed,  and  must  ascertain  personally  that  the  abdomen  is 
well  supported  b,y  bandages.    If,  in  a  case  that  has  progressed 
up  till  the  eighth  day,  he  leaves  everything  to  nurses  after  the 
removal  of  the  sutures,  it  is  very  possible  that  the  patient  may 
be  allowed  to  lie  on  one  side  when  the  abdominal  bandage  is 
loose  or  has  slipped  upwards  so  as  not  to  exercise  even  pressm-e. 
This  oversight  will  cause  traction  on  the  wound,  and  possibly 
a  hernial  protrusion  afterwards. 

Although  the  sutra-es  are  of  little  or  no  use  after  the  eighth 
day,  the  surgeon  may  prefer  not  to  remove  them  all  at  once, 
and  will  leave  half  for  a  day  or  two  later.  If,  however,  there 
be  redness  around  the  point  of  exit  of  any  one  suture,  that 
suture  must  be  removed  at  once.  It  should  be  cut  on  the 
healthy  side,  if  both  sides  be  not  involved,  so  that  the  part 
of  the  suture  which  has  been  lying  in  iiTitated  or  inflamed 
tissues  wdU  not  be  pulled  thi-ough  the  healthy  part  of  the 
track. 

The  wound  must  be  gently  w^ashed  fii'st,  and  then  the  nm-se 
or  assistant  supports  the  abdominal  walls  on  each  side  near  the 
wound.  The  surgeon  then  seizes  the  knot,  rather  than  one  of 
the  ends,  of  the  uppermost  or  lowermost  suture,  and  puUs  it 
forwards,  so  that  the  part  of  the  sutm-e  behhad  the  knot  is  to  a 
certain  extent  exposed.  One  side  of  that  part  of  the  sutui-e  is 
now  cut  across,  and  then  the  entire  sutm-e  is  pulled  out.  Cai-e 
must  be  taken  not  to  cut  through  both  sides  of  the  suture,  else 
a  portion  will  be  left  in  the  track,  and  may  be  very  difficult 
to  remove.  This  warning  applies  to  the  removal  of  a  suture 
anywhere,  but,  owing  to  the  position  of  the  sm-geon  in  relation 
to  the  abdomen,  and  to  the  chance  that  the  patient  may  cough 
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or  hiccough  cliuing  tlie  process,  the  accident  is  more  likely 
to  occm-  in  an  abdominal  wound  than  in  Avounds  made  in 
parts  which  the  sm'geon  can  face  more  comfortably  and  fix 
Avith  greater  certainty. 

The  remaining  sutm-es  are  removed  in  the  same  manner. 
The  wound  should  again  be  washed,  care  being  especially  taken 
to  remove  minute  incrustations  of  cbied  blood  sometijues  seen 
roimd  the  sutm-e-holes.  As  a  rule,  it  is  best  to  remove  the 
sutures  under  spray,  especially  when  the  abdommal  walls  are 
thick  through  fat.  After  the  removal  of  the  sutiu-es,  the  wound 
must  be  carefiilly  dressed  with  carbolic  gauze.  If  the  wound 
be  carelessly  dressed  after  the  sutures  have  been  taken  out 
there  will  be  danger  of  irritating  particles  of  dust,  dirt,  and 
epidermic  scales  getting  into  some  of  the  suture  holes  and 
causing  a  small  abscess. 

Great  care  must  be  taken  to  eusm-e  the  removal  of  every 
sutm-e.    Sutm-es  are  not  at  all  unfi-equently  overlooked  In 
the  first  place,  a  portion  may  be  left  in  through  the  misad- 
ventm-e  above  described.    Secondly,  the  ends  of  a  sutm-e  may 
have  been  cut  too  short,  so  that  the  surgeon  takes  the  knot  for 
a  small  dried  clot  hard  to  wash  away,  and  leaves  it  for  another 
dressing,  and  then  forgets  aU  about  it.    When  a  long  wound 
has  been  made,  and  a  bulky  tumour  removed,  the  wound 
shortens  and  puckers,  so  as  to  conceal  some  of  the  ends  of 
its  sutures.     Hence,  the  longer  the  wound,  the  more  careful 
must  be  the  scrutiny  when  it  is  cbessed.    The  importance  of 
noting  the  number  of  sutm-es  in  the  case-book  is  self-evident 
The  Cicatrix.-The  Abdommal  Belt.-The  wound 
having  been  dressed  with  the  greatest  care,  and  the  sutm-es 
duly  removed,  the  sm-geon  must  never  forget  that  a  lono- 
cicatrix  remains,  and  that  it  may  stretch  and  form  a  hernial 
sac  into  which  a  large  mass  of  intestine  and  omentmn  mav 
obtrude  itself,  to  the  great  annoyance  of  the  patient  A 
distinguished  operator   once  observed,  in  speaking  to  some 
spectators  at  an  operation  which  he  had  just  concluded  that 
owing  to  his  former  ignorance  of  the  proper  manner  of  closing 
the  abdominal  wound,  some  patients  on  whom  he  had  operated 
many  yenrs  since  were  sufPering  from  hernia  of  the  cicatrix 
and  they  had  informed  him  that  they  felt  more  inconvenienc'e 
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from  that  complication  than  they  ever  experienced  from  the 
tumour  before  it  Avas  removed.  This  fact  suggests  more  than 
careful  application  of  the  sutures :  it  shows  the  importance  of 
protecting'  the  cicatrix  long  after  convalescence. 

The  woodcut  (Fig.  110)  represents  part  of  the  integuments  of 


Fig.  110.— a  Hernial  Pouch  developed  in  the  Cicatrix  of  the  Abdominal 
Wound  after  Ovariotomy,  and  excised  during  Life. 

It  is  seen  from  its  inner  aspect,  so  as  to  show  tlie  shallow  secondary  pouches 
in  the  peritoneum.  {Museum  JR.C.S.,  No.  4,562.) 

the  abdomen  around  the  cicatrix  of  an  ovariotomy  incision,  as 
seen  from  the  inner  side.  They  have  become  distended  into  a 
pouch  bv  the  gradual  yielding  of  the  cicatricial  tissue.  The 
peritoneal  lining  of  the  pouch  is  weU  displayed.    This  pouch 


DISTENSIOiN  OF  CICATRIX  GASTRO-INTKSTINAL  DISTUliliANCE.  255 

was  excised   by  Mr.  Thoriitou,  in  the  course  of  a  second 
ovariotomy.     The  first   operation   had   been   i^erformed  by 
another  sm-geon  fifteen  years  earlier.     I  have  seen  more  than 
one  pouch  of  this  kind  removed,  and  with  unfailing  benefit  to 
the  patient.    I  have  also  seen  this  complication  in  cases  where 
there  was  no  second  ovarian  tumom-,  and  it  always  appeared  as 
an  ugly  ventral  hernia,  not  very  dangerous,  since,  in  a  ruptiu-e 
of  this  kind,  the  neck  of  the -sac  is  extremely  wide,  but  in  every 
case  very  troublesome,  so  as  almost  to  justify  excision  of  the 
redundant  integuments  and  cicatricial  tissue  as  an  operation 
by  itself.^  After  the  use  of  the  clamp,  where  failure  of  union 
by  first  intention  was  common,  this  complication  was  more 
fi-equent  than  it  is  in  these  days  when  the  clamp  is  practi- 
cally discarded. 

Distension  of  the  cicatrix  occurs  not  so  much  from  frequent 
coughing,  or  straining,  as  fi'om  passive  pressm-e  fi-om  within 
(see  page  251);  this  occm-s  when  the  patient  sits  upright  too 
soon,  or  may  be  caused  simply  by  a  large  collection  of  flatus 
m  the  intestines.    When  the  sm-geon  is  di^essing  the  wound 
durmg  the  convalescence  of  the  patient,  he  will  probably  have 
an  opportunity  of  seeing  this  pressure  in  active  progress  If  the 
abdominal  waUs  be  left  unsupported  for  a  minute,  a  few  more 
or  less  cUstended  coils  of  intestine  will  be  seen  behind  the  area 
of  the  cicatrix.     This  pneumatic  force  is,  be  it  observed  in 
action  when  the  patient  Hes  in  bed.     Hence,  she  must  be 
remmded  not  to  leave  ofi  the  binder  for  a  year,  or  longer 
She  may  take  off  the  abdominal  belt  worn  in  the  day-time 
but  she  must  not  leave  the  abdominal  walls  entirely  unsup- 
ported at  night.     In  the  day-time,  of  com-se,  the  powerful 
support  of  the  belt  is  needed,  to  overcome  the  passive  force  of 
the  viscera  bearing  forwards  and  downwards  on  the  abdominal 
waUs,  and  to  support  the  sides  so  as  to  prevent  undue  lateral 
action  by  means  of  the  obliques  and  transversales  muscles 

Gastro-intestinal  Disturbance.— Some  patients  are  very 
sick  after  recovering  from  the  anassthetio.  Thev  should  then 
be  allowed  to  suck  ice  and  to  take  an  occasional  teaspoonful 
of  barley-water.  Drugs  will  seldom  be  needed.  When  the 
retching  is  severe,  the  stomach  may  be  washed  out  with  a 
tumbler-fuU  of  warm  water.   This  will  cause  the  patient  to  brino' 
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up  much,  frothy  mucus,  or  even  green  fluid  vnth  great  relief. 
Tlie  straining  will  necessarily  he  rniwh.  less  than  before  the 
administration  of  the  water,  which,  indeed,  generally  causes 
that  symptom  to  disappear  altogether.  Diarrhoea  is  very  un- 
usual, and  when  it  occurs  it  is  oftentimes  the  result  of  giving 
an  aperient  Avithin  a  day  of  the  operation  (see  page  194).  The 
nurse  should  place  her  right  hand  firmly  but  gently  over  the 
patient's  abdomen  during  an  attack  of  vomiting.  An  action  of 
the  bowels  soon  after  ovariotomy  is  not  a  grave  accident,  pro- 
vided that  the  patient  be  distm-bed  as  little  as  possible  dm-ing  the 
adjustment  of  the  bed-pan.  In  all  early  troubles  of  this  land 
the  principle  is  to  keep  the  patient  without  food,  except  in  the 
form  of  beef-tea  enemata.  Twenty  minims  of  the  tinctm-e  of 
opium  may  be  mixed  with  the  enema  and  given  every  six  hours 
when  there  is  a  tendency  to  diarrhoea.  For  simple  sickness  I 
do  not  consider  that  any  opiate  should  be  given. 

Flatulence  is  sometimes  very  troublesome  dm-ing  the  first 
few  days.  The  rectal  tube  should  always  be  employed  for  its 
reUef ;  but  when  there  is  marked  nausea  or  other  indication 
that  gas  has  collected  in  the  small  intestines  or  stomach,  half- 
drachm  doses  of  aromatic  spirits  of  ammonia  will  prove  highly 
beneficial. 

Towards  the  seventh  and  eighth  day,  most  patients  suffer  more 
or  less  from  the  effects  of  enforced  constipation.  The  appetite, 
which  had  improved,  becomes  bad  again,  fur  coUects  on  the 
tongue,  and  flatulence  with  griping  pain  is  very  frequent. 
Sometimes  there  is  sickness,  but  very  often  nausea.  In  severe 
cases  of  this  kind,  perfectly  uncomplicated,  I  have  seen  the 
temperature  fall  to  97-5°.  Severe  pain,  yet  absence  of  abdominal 
tenderness  on  touch,  is  very  characteristic  of  this  condition, 
which  always  disappears  after  successful  pui'gation. 

Cystitis.— Inflammation  of  the  bladder  is  a  common  compli- 
cation after  ovariotomy.  The  patient  complains  of  hypogastric 
pains,  and  feels  a  cutting  sensation  dui-ing  mictm-ition.  Some- 
times, however,  the  disease  is  so  mild  that  fi-equent  desire  to 
pass  water  is  the  sole  subjective  symptom.  In  one  case  of  a 
woman  aged  sixty-thi-ee,  even  this  symptom  was  absent,  though 
the  m-ine  was  charged  with  mucus.  The  mine  deposits  ropy 
mucus,  often  mixed  with  a  considerable  amount  of  phospliates. 
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The  sui'geon  must  remember  that  pain  during  micturition  may 
be  clue  to  a  vascular  lu'ethral  growth. 

I  certainly  believe  that  the  presence  in  the  bladder  of 
concentrated  lu-ine,  loaded   with   urates,  and  the  difficulty 
which  many  patients  experience  in   emptying   the  bladder 
thoroughly  into  a  slipper  or  bed-pan,  are  predisposing  causes 
o£  cystitis ;  but  the  immediate  cause  is  almost  invariably  bad 
catheterism.    New  or  inefficient  nurses  often  thrust  the  end  of 
the  catheter  into  the  vagina,  or  push  it  about  the  vestibule  freely, 
before  they  succeed  in  passing  it  into  the  urethi-a.    In  this 
Inanner,  dust  and  dii-t  fi-om  the  pubic  hairs,  sebaceous  matter 
fi-om  the  labia,  and  mucus  from  the  vagina  and  vestibular  glands, 
are  more  or  less  freely  introduced  into  the  bladder.    In  a  long 
series  of  operations,  cystitis  wiH  be  found  to  be  frequent  in 
inverse  proportion  to  the  skiU  of  the  nurses  employed  to  conduct 
the  after-treatment. 

Fortunately,  the  inflammation  is  generally  mUd,  disappearing 
when  its  cause  is  removed.  Barley-water  should  be  administered^ 
and,  if  the  symjDtoms  be  severe,  buchu  will  be  advisable,  but  it 
IS  always  best  to  avoid  drugs  during  the  fii-st  week  after  ovari- 
otomy. Sometimes  the  disease  mU  require  active  treatment. 
When  m-ates  are  deposited  in  abundance,  and  cystitis  exists, 
ten  grains  of  citrate  of  potash  should  be  given  three  times 
a  day.  Free  deposit  of  phosphates  demands  the  administra- 
tion of  dilute  nitro-hydrochloric  acid. 

I  refen-ed  above   to  the   difficidty  which   many  patients 
experience  in  emptying  the  bladder  sufficiently  into  a  bed-pan  ; 
that  IS,  m  the  recumbent  instead  of  the  usual  postm-e.    I  have 
knm™  sHght  cystitis  to  occiu-  in  invalids  suffering  from  various 
maladies,  upon  whom  the  catheter  had  never  been  passed,  and 
in  these  cases  the  patients  complained  of  the  above-mentioned 
difficulty,  and  the  symptoms  of  vesical  irritation  disappeared 
when  they  became  strong  enough  to  get  out  of  bed  and  pass 
m-me  m  the  usual  position.    In  a  few  ovariotomy  cases  under 
my  observation,  I  have  reason  to  believe  that  cystitis  was 
caused  m  this  way.    In  such  cases,  again,  the  nm-se  may  be 
to  blame.    Feehng  herself  incompetent  to  pass  the  catheter 
she  encourages  the  patient  to  mictm-ate  voluntarily  too  soon 
alter  the  operation. 
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Rise  of  Temperature  after  Ovariotomy,  Hyper- 
pyrexia.— Whatever  may  be  said  to  the  contrary,  this  symptom 
always  will,  and  always  should,  give  cause  for  auxiety,  especially 
Avhen  the  temperature  exceeds  102°  ;  nevertheless,  it  must  not  he 
forgotten  that  it  may  be  due  to  a  definite  cause  other  than 
septic  changes,  readily  to  be  detected  by  the  surgeon.  Should 
he,  then,  find  that  a  patient  is  suffering  from  coryza,  bron- 
chitis, ague,  or  some  other  self-evident  complication,  he  should 
not  assume  that,  because  the  temperature  rises  to  102°  or  103° 
septicemia  necessarily  lurks  behind  the  disease  which  evidently 
exists. 

Eecently,  there  has  been  a  tendency  to  place  great  stress  on 
the  pulse,  making  temperature  a  secondary  consideration.  This, 
however,  is  simply  the  outcome  of  a  long-recognized  cUnical 
fact.  In  exhausting  fevers,  and  most  septic  conditions,  a  fall 
of  temperature,  say  from  104°  to  102%  with  a  rise  of  pulse, 
frequently  precedes  death. 

I  have  seen  the  temperature  rise  to  105-8°  on  the  fourth  day 
in  a  patient  sub j  ect  to  ague ;  she  recovered.  Bronchitis,  and  even 
coryza,  may  send  the  temperature  up  to  over  102°,  when  the 
special  symptoms  of  those  compHcations  are  othermse  trivial. 
The  approach  of  the  period,  and  metrostaxis  caused  by  the 
inclusion  of  uterine  tissue  in  the  Hgatm-e  of  the  pedicle,  are  both 
accompanied  by  rise  of  temperature.  This  symptom  may,  of 
course,  arise  from  comparatively  trifling  causes  m  the  weak 
or  aged. 

Treatment  of  High  Temperatures.-This  must  always 
mainly  depend  upon  the  source  of  the  rise  of  temperatm-e.  Whilst 
the  skin  is  stiU  dry  for  the  first  twelve  hours  after  operation,  a 
considerable  rise  of  temperature  is  seldom  of  serious  import. 
When  however,  the  temperature  rises  to  over  102°,  wath  con- 
comitant rise  of  pulse,  it  wiH  be  necessaiy  to  take  to  measm-es 
having  for  their  direct  aim  the  reduction  of  temperatm-e. 
Thornton's  ice-cap,  already  described  (page  133),  is  excellent 
for  this  purpose ;  and  Leiter's  temperatui-e  regidator  (page  13o) 
also  answers  very  weU-it  is  employed  in  Dr.  Bantoek  s  wards 
with  exceUent  results.  The  cap  must  not  be  put  on  till  the  skm 
has  acted,  and  must  not  be  taken  on  and  off,  but  kept  on  till  the 
temperature  has  steadily  gone  down,  remammg  below  iOU  . 
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Wet-paekiug  is  seldom  needed,  but  iu  some  cases,  wlieu  the 
temperatm'e  keeps  very  high  notwithstanding  the  ice-cap,  it 
may  be  necessary.  The  arms  shoukl  first  be  packed  in  wet 
towels,  kept  moist  by  ice-cold  water  squeezed  upon  them  from 
a  sponge.  The  lower  extremities  and  even  the  chest  may 
requh-e  packing,  if  the  application  of  cold  to  the  arms  fail  to 
reduce  the  temperatm-e.  The  pvilse  and  temperatm-e  must  be 
frequently  taken,  as  great  deiJression  may  suddenly  occm-  dmiuo- 
wet-pacldng.  ° 

Septicaemia,  Pyaemia,  and  Peritonitis.— These  deadly 
septic  complications,  which  may  follow  any  operation,  are  fully 
described  in  works  on  sm-gery  and  pathology,  so  that  it  is  not 
necessary  for  me  to  write  at  length  on  septictemia  and  the  subtle 
questions  associated  with  that  condition.    One  of  these  questions 
IS,  the  relation  of  septiceemia  to  peritonitis.    All  that  need  here 
be  said  is  that,  as  regards  the  results  of  ovariotomy,  this  relation 
appears  to  be  very  close.    Every  sm-geon  knows  how  acute  peri- 
tonitis with  marked  symptoms  often  passes  into  a  condition  indi- 
catmg  septic  infection,  and  how,  on  the  other  hand,  evidences 
of  inflammation  of  the  peritoneum  are  foimd  after  death  from 
septiCEemia,  where  the  most  prominent  symptoms  of  peritonitis 
were  absent.    The  natxu-e  of  septic  pneumonia  must  not  be 
overlooked,  m  relation  to  septiceemia  after  ovariotomy,  and 
the  symptoms    of  gastro-intestinal   irritation    depend  upon 
conditions  weU  known  to  the  pathologist.    The  proximate  cause 
of  septiceemia  after  ovariotomy  is,  in  the  great  majority  of  cases, 
absorption  of  septic  fluid  by  the  peritoneum.    That  it  may 
sometimes  arise  from  damage  to  vessels  in  the  pecHcle,  inflicted 
by  the  hgature  or  clamp,  there  can  be,  I  believe,  no  doubt 
Improved  methods  of  secm-ing  the  pedicle  have,  however,  made 
septicaamia  from  this  cause  very  rare. 

Septicaemia  generaUy  sets  in  between  the  second  and  the 
seventh  day.  It  must  be  diagnosed  through  the  combination  of 
symptoms  by  wHch  it  is  manifested  clinically-a  combination 
only  too  well  known.  Vomiting,  after  the  subsidence  of  the 
more  or  less  chstinct  nausea  caused,  in  some  subjects,  by  the 
anaesthetic  IS  a  serious  symptom.  Steady  rise  of  tempemture 
WL  h  smiultaneous  rise  of  the  pulse  constitutes  a  particularly 
grave  and  characteristic  symptom.    A  fall  of  high  temperature 
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to  the  extent  of  one  degree  or  more,  with  increase  of  frequency 
of  the  already  high  pulse,  or  with  a  distinct  decrease  in  the  force 
of  the  pulse-heats  without  increase  in  their  frequency,  is  yet 
more  grave.    The  respirations  are  always  increased. 

Persistence  of  vomiting,  especially  when  the  ejecta  hecome 
no  longer  white  and  frothy,  but  green  or  dark,  is  highly 
uufavom-ahle,  as  is  tympanites.  The  sm-geon  will  have  to 
consider  in  special  cases  wliether  flatulent  distension  of  the 
intestines  he  due  to  the  effect  of  septic  infection  on  the  innerv- 
ation of  the  muscular  coat  of  the  bowel,  or  to  some  mechanical 
obstruction.  It  is  a  bad  sign  when  flatus  does  not  pass  through 
the  tube.  The  abdominal  walls  are  generally  tender  to  touch, 
though  seldom  to  a  marked  degree. 

The  facial  aspect  of  the  patient  seldom  fails  to  attract  the 
surgeon's  attention.  The  complexion  becomes  muddy,  the 
expression  nearly  always  dull.  A  dark  red  flush  on  the  cheek 
is  a  very  bad  sign.  The  mental  condition  is  depressed  and 
pessimistic  at  first,  but  soon  becomes  apathetic. 

The  condition  of  the  tongue  and  skin  varies  considerably, 
and  is  therefore,  in  itself,  a  less  reHable  symptom  than  even 
the  change  of  facial  aspect.  As  a  rule,  the  tongue  grows 
rough,  red,  and  dry,  and  the  skin  remains  dry  till  near  death ; 
but  the  tongue  may  remain  moist  and  the  skin  act  profusely 

throughotit.  _ 

True  pyaamia  is  rare  after  ovariotomy.  The  suppm-ative 
inflammation  of  the  parotid  gland,  to  which  I  wiU  presently 
allude,  appears  to  represent  this  condition ;  it  certainly  arises 
about  the  period  that  pysemia  might  be  expected. 

As  for  prognosis,  the  more  the  above  group  of  symptoms 
prevail  and  continue,  the  graver  will  it  be.  The  treatment  of 
septicaemia  is,  speaking  generaUy,  essentiaUy  prophylactic. 
Cleansing  the  peritoneiun,  secm-ing  the  pedicle  properly, 
checking  all  sources  of  hoemorrhage,  and  making  use  of  the 
drainage-tube  when  necessary,  are  the_  most  potent  causes  of 
the  decHne  of  septictemia  after  operation. 

Judging  from  what  I  have  seen,  septictemia  when  it  has 
once  set  in  is  very  unamenable  to  any  active  Idnd  of  treatment. 
The  re-opening  of  the  abdominal  wound  and  the  introduction 
of  a  drainage-tube  into  Douglas's  pouch  are  sometimes  abnost 
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airily  recommended  as  duties,  easy  to  perform.  The  fact  ip, 
tliat  there  is  a  great  difference  between  introducing  a  tube 
dm-ing  and  after  operation.  In  the  latter  case  the  patient  is 
in  a  highly  unfavom-able  condition  to  bear  interference,  and  it 
is  very  difficult  to  get  the  end  of  the  tube  well  to  the  bottom 
of  Douglas's  pouch;  the  intestines  ai-e  generally  distended 
with  flatus,  and  glued  more  or  less  together  by  lymph;  their 
coats  may  even  be  dangerously  softened  by  inflammatory 
changes ;  above  all,  it  is  impossible  to  make  sui'e  that  drainage 
can  be  effected  at  all.  In  several  cases  which  I  have  observed, 
this  introduction  of  a  tube  seemed  only  to  aggravate  Ihe 
patient's  condition.  When  some  objective  local  symptom  is 
marked,  such  as  hardness  or  fluctuation  in  the  pelvis,  or  in 
the  abdominal  walls  around  the  wound,  the  case  is  different ; 
abscess  is  probably  forming,  and  wiU  i-eqmie  suitable  treatment! 
Such  cases  are  relatively  less  serious  than  those  where  only 
general  symptoms  of  septicasmia  prevail. 

The  vomiting  must  be  reHeved.  If  the  vomit  be  biHous 
or  dark,  the  stomach  should  be  washed  out  with  warm  water 
by  means  of  the  stomach-pump  or  through  a  long  red-rubber 
rectum-tube  every  six  or  twelve  hours  tiR  the  vomiting  and 
accumulation  of  fluid  cease.  Shortly  after  each  washing,  some 
Hquid  noiu-ishment  may  be  given,  with  stimulants  if  necessary. 
The  temperature,  if  over  102°,  should  always  be  reduced  by 
means  of  the  ice-cap  or  Leiter's  temperature  regulator,  appHed 
in  the  manner  ah-eady  described.  After  the  washing  out  of 
the  stomach  and  reduction  of  the  temperature,  a  considerable 
number  of  cases  of  septicaemia  get  better.  The  poison  ehmi- 
nated  by  the  gastric  mucous  membrane,  which  the  patient  is 
too  weak  to  throw  up  by  herself,  is  removed  so  that  it 
cannot  be  re-absorbed,  and  tissue-waste  is  checked.  After  this 
•treatment,  the  prognosis  will  be  good  if  the  temperatm-e  and 
pulse  both  fall  distinctly  and  steadily.  The  patient's  aspect 
improves,  and  flatus  passes  freely  through  the  rectum-tube. 

Drugs  are,  I  beheve,  of  little  use  in  these  cases ;  aromatic 
spirits  of  ammonia  will,  however,  greatly  relieve  the  flatulent 
chstension  of  the  stomach.  Beef-tea  enemata  must  be  adminis- 
tered independently  of  what  is  introduced  into  the  stomach  after 
it  is  washed  out. 
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Internal  Haemorrhage  after  Operation :  Slipping 
and  Splitting  of  the  Pedicle— The  mechanics  of  tlie 
ligature  and  the  pedicle  are  differently  understood  by  different 
authorities.  Some  write  as  though,  when  haemon-hage  occurs 
from  the  stump  of  the  pedicle,  the  ligature  becomes  loosened 
by  pressure  of  the  tissues  on  its  knot,  and  slips  from  the  pedicle. 
Others  appear  to  believe  that  it  is  the  pedicle  that  sHps  from 
beneath  the  loop.  Of  course  a  badly-tied  knot  may  yield  to 
pressure  from  within  the  loop.  On  the  other  hand,  the  stump 
of  the  pedicle  may,  in  certain  cases,  be  exposed  to  great  traction, 
especially  at  the  outer  border. 

The  most  experienced  operators  occasionally  lose  cases  from  this 
accident.    I  have  already  spoken  of  the  correct  way  of  securing 
the  pedicle,  and  the  precautions  necessary  to  observe  during  the 
process.  It  is  particularly  important  that  the  assistant  should  not 
drag  on  the  pedicle,  but  should,  on  the  contrary,  relax  it  as  the 
operator  tightens  the  knot  of  the  ligature  (page  221).  When  the 
pedicle  slips,  symptoms  of  internal  haemorrhage,  presently  to  be 
described,  will  be  almost  certain  to  appear,  and  the  operator 
will  be  compelled  to  reopen  the  abdominal  wound  and  discover 
the  sotu-ce  of  hcemorrhage.    The  bleeding  pedicle  must  be 
immediately  seized  with  the  fingers  and  compressed.    Then  it 
is  best  to  secure  the  pedicle  temporarily  with  a  large  pressm-e- 
forceps,  transfixing  beneath  its  blades,  and  tying  the  Hgature  as 
before.    If  this  instrument  be  not  at  hand,  the  pecUcle  may 
be  temporarily  tied  with  stout  silk  encii'cling  it  with  a  smgle 
loop  ;  then  the  transfixion  may  be  efiected  without  fm-ther 

"  Accidents  of  the  kind  just  described  are  rare  in  the  present 
day.  The  systems  of  tying  the  loops  are  now  well  understood^ 
The  practice  of  tying  the  ovarian  vessels  in  the  outer  border  of 
the  pedicle  separately,  whenever  that  border  appears  to  be 
tense  (see  page  219),  has  probably  saved  a  large  number  of 
lives  This  practice  protects  the  pedicle  from  a  heavy  drag  on 
its  outer  border.  The  ovarian  artery  alone  is  not  hkely  to  sbp 
even  from  under  a  Ugatm^e  applied  to  the  entii-e  pedicle  without 
the  extra  thread  on  the  outer  border;  but  if  that  border  itself 
should  slip,  the  artery  will  be  set  free  and  tsoII  bleed  fx-eely. 
Haemorrhage  may  also  follow  spUtting  of  the  pedicle.  Ihis 
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accident  is  generally  caused  by  neglecting  to  cross  the  threads, 
so  that  the  two  halves  of  the  pedicle  are  puUed  asunder  as  eacli 
loop  is  being  tied  (Fig.  92,  page  187).  A  similar  mechanism 
may  produce  the  same  disastrous  result  when  the  surgeon 
attempts  to  tie  the  Hgatm-es  after  some  principle  which  he  does 
not  thoroughl}-  comprehend.  The  pedicle  must  be  transfixed 
and  tied  below  the  split  in  its  substance,  whether  the  accident 
be  discovered  before  or  after  the  close  of  the  operation. 

The  transfixion  of  a  vessel  involves,  I  believe,  other  dangers 
rather  than  hsemoiThage. 

When  the  pedicle  has  been  sj^lit,  symptoms  of  internal 
haemorrhage  usually  appear  within  twelve  houi's  after  operation, 
and  probabl}"  come  on  with  less  rapidity  than  in  cases  of  slippiug 
of  the  pedicle.  The  patient  becomes  faint  and  ansemic  with 
the  characteristic  pulse,  In  one  case,  at  least,  within  my  know- 
ledge, there  was  dulness  in  the  hypogastrium,  caused,  as  the 
opening  of  the  abdomen  proved,  by  the  eflrused  blood.  The 
duty  of  the  surgeon  is  evident.  .  The  abdominal  aorta  should  be 
compressed  W'hilst  the  preparations  for  opening  the  abdomen 
are  being  made.  Dii'ectly  the  peritoneal  cavity  is  laid  open, 
the  operator  should,  as  I  have  already  observed,  make  at  once 
for  the  pedicle,  and  secure  it,  at  least  temporarily,  before  tm-ning 
out  clots.  If  the  pedicle  be  buried  in  coagula,  he  should  pass 
his  fingers  over  the  fundus  of  the  uterus,  and,  so  guided,  should 
grasp  with  them  the  remains  of  the  broad  ligament  on  the 
affected  side.  This  will  check  the  hoemorrhage  whilst  the  clots 
are  being  cleared  off  the  pedicle. 

After  the  first  few  days,  these  accidents  rarely,  if  ever,  occm-, 
the  pedicle  shiinking  rapidly,  and  its  vessels  becoming  occluded. 
The  pedicle  certainly  manages  to  free  itself  from  its  ligatures 
not  very  long  after  operation,  without  any  consequent  heemor- 
rhage  in  some  cases.  That  which  residts  in  dangerous  htemor- 
rhage,  when  it  occiu's  within  forty-eight  hotu's  of  operation, 
probably  causes,  when  it  takes  place  at  a  later  date,  morbid 
changes  of  another  kind. 

Haemorrhage  from  adhesions  may  cause  similar  symptoms, 
and  the  treatment  will  be  the  same.  The  surgeon  must  care- 
fully search  the  peritoneum  and  viscera  till  he  can  find  the 
bleeding  point  and  secure  it  by  ligature. 
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Intestinal  Obstruction.— This  may  occm-  early  or  late 
after  operation,  from  the  adhesion  of  a  raw  surface  on  the  serous 
coat  of  the  intestine  (itself  representing  an  adhesion  hroken 
down  during  the  operation)  to  some  neighbouring  structure,  so 
as  to  bend  or  drag  the  gut  sufficiently  to  obstruct  its  channel. 
The  neighboimng  structure  may  be  the  stump  of  the  pedicle. 
The  obstruction  may  cause  fatal  collapse,  or,  as  in  one  case 
which  I  examined  after  death,  perforation,  of  the  intestine. 
The  latter  termination  is  generally  observed  when  the  compli- 
cation comes  on  late.     There  are  several  other  ways  in  which 
obstruction  may  occm-,  besides  that  just  named,  wHch  is  probably 
the  most  frequent.    The  omentum  may  adhere  to  the  ileum  so 
as  to  form  a  tight  band,  pressing  possibly  on  some  other  coil  of 
intestine  than  that  to  which  it  is  connected,  so  that  the  former 
becomes  obstructed.    A  piece  of  intestine  may  be  included  m 
one  of  the  sutui-es  appUed  to  the  abdominal  wound,  thi-ough  the 
operator  neglecting  to  guard  the  contents  of  the  abdomen  with 
a  flat  sponge.    I  have  known  this  accident  to  occui'  at  a  large 
'general  hospital.     Shively  has  described  a  case  {New  York 
Medical  Journal,  vol.  xl.,  1884,  page  292)  where  fatal  occlusion 
occurred  six  years  after  ovariotomy,  through  adhesion  o±_  a 
portion  of  the  ileum  to  the  lower  part  of  the  abdominal  cicatnx. 
A  loop  of  small  intestine  was  found  twisted  twice  around  the 
ileum,  between  the  adhesion  and  the  csecum. 

The  symptoms  will  be  the  same  as  when  intestinal  obstruction 
occm-s  from  other  causes.  Abdominal  pain,  constant  vomitmg, 
and  tympanitic  distension,  without  a  marked  rise  of  tempera- 
ture, will  be  almost  pathognomonic.  Unfortunately,  when  the 
compHcation  foUows  within  the  first  week  or  two  after  opera- 
tion, the  symptoms  are  often  masked  by  otber  conditions, 
especiaUy  septicaemia  and  peritonitis.  . 

The  prophylactic  treatment  of  obstmction  wiU  chiefly  depend 
upon  minute  attention  to  certain  precautions  abeady  noted 
Eagged  pieces  of  omentum  should  be  cut  ofi,  and  the  distal 
part  of  the  stump  of  the  pedicle  must  not  be  cut  too  long  ; 
when  the  tumoui-  is  cut  away,  it  must  also  be  cut  even,  so  as  to 
leave  no  tags.  When  properly  cut,  the  fi-ee  edges  generaUy 
curl  in  towards  each  other  so  as  to  leave  no  raw  surface  which 
might  adhere  to  intestine.    The  state  of  the  gasti-o-mtestmal 
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tract  previous  to  a  contemplated  ovariotomy  sliould  he  carefully 
ascertained. 

Wlien  symptoms  of  obstruction  slowly  come  on  shortly  after 
operation,  relief  is  sometimes  afforded  by  a  mixture  of  ten 
minims  of  liquor  morphinto  hydi'ochloratis  and  two  minims  of 
Hquor  atropite  in  a  teaspoonfid  of  water,  administered  every 
thi-ee  or  fom-  hom-s  till  the  distension  is  relieved,  as  Mi-.  Thornton 
recommends.  This,  or  any  similar  mixture,  however,  is  probably 
of  real  benefit  in  those  cases,  but  in  those  cases  only,  where  the 
gut  is  paralysed  as  a  result  of  septic  peritonitis. 

In  cases  where  the  symptoms  of  mechanical  obstruction  have 
been  marked,  especially  when  they  have  occurred  later  than  the 
first  or  second  week,  and  independently  of  general  peritonitis, 
the  abdominal  wound  has  been  reopened  and  the  obstruction 
removed. 

Faecal  Fistula. — Sir  Spencer  "Wells  describes  some  in- 
teresting cases  of  this  complication,  now  all  but  unknown  after 
ovariotomy.  In  Dr.  Lyon's  case,  performed  in  1866,  and 
quoted  by  Wells,*  there  were  pin-hole  perforations  in  the 
intestine,  exposed  through  opening  of  the  lower  part  of  the 
abdominal  wound  after  an  attack  of  vomiting.  Dr.  Keith  in- 
forms me  that  the  perforations  were  believed  to  have  been  made 
by  wounds  from  the  needles  used  in  applying  sutures  to  the 
abdominal  incision — an  accident  which  may  also  cause,  as  I  have 
stated,  obstruction.  When  some  of  the  sutures  were  removed, 
fteces  poured  out  from  holes  on  the  surface  of  the  intestine. 
In  January,  1880,  the  patient  was  alive  and  well,  but  a  feecal 
fistula  remained  at  the  lower  angle  of  the  abdominal  cicatrix. 

The  surgeon  may  profitably  remember  the  above  facts  con- 
cerning obstruction  and  fistula  when  called  in  to  a  ease  of 
abdominal  trouble  of  any  kind  in  a  patient  who  has  an  ovari- 
otomy cicatrix.  After  recovery  fi-om  ovariotomy,  the  patient 
should  be  warned  that  it  will  be  best  for  her  to  consult  a 
practitioner  whenever  constipation  or  other  abdominal  symp- 
toms appear,  not  forgetting  to  inform  him  that  she  has 
undergone  the  operation. 

Foreign  Bodies  left  in  the  Abdominal  Cavity— I 
have  already  referred  to  the  dangers  of  leaving  sponges,  forceps, 

*  Diseases  of  the  Ovaries,  1872,  p.  397. 
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etc.,  beliiiid  in  the  peritoneal  cavity,  and  noted  the  precautions 
to  be  observed  b}^  the  operator.  Intense  pain  and  acute  perito- 
nitis, commencing  within  the 'first  two  days  after  operation,  are 
always  suspicious  symptoms.  Nearly  all  the  cases  where 
foreign  bodies  have  been  left  in  the  abdomen  die  if  those  bodies 
be  not  removed.*  In  a  ease  recorded  by  Dr.  Wilson,  of 
Baltimore,  a  sponge  was  removed  several  months  after  the 
operation,  from  an  abscess  in  the  abdominfil  walls.  Olshausen 
relates  a  case  where  a  pressure-forceps  was  passed  by  the 
rectum  nine  months  after  ovariotomy.  In  a  case  of  Dr. 
Nussbaum,  of  Munich,  a  di-ainage-tube  remained  for  two 
months  in  the  patient's  body,  when  a  part  of  the  wound  opened 
after  a  dance,  and  the  tube  was  at  once  pulled  out  by  the  patient 
herself,  who  suffered  no  further  inconvenience. 

When  a  sponge  or  forceps  is  missing,  the  wound  must  be 
carefully  reopened.  It  is  useless  to  search  for  the  foreign  body 
by  external  manipulations.  I  have  known  a  life  saved  in  one 
case  after  the  forceps  had  lain  in  the  abdomen  nearly  twenty- 
four  hom-s.  The  patient  must  never  be  aUowed  to  ran  the 
risk  of  almost  certain  and  speedy  death  on  the  chance  that  the 
foreign  body  may  be  discharged,  probably  after  great  impaii-- 
ment  of  health,  thi-ough  the  abdominal  waUs,  vagina  or  rectum. 

Morbid  Changes  in  the  Pedicle— These  are  very  rare 
in  this  country  and  in  America  at  the  present  day.  In  a  case 
under  Dr.  Hegar,  the  distal  end  of  the  stump  was  passed  at 
stool  on  the  sixteenth  day.  When  the  pedicle  suppm-ates,  the 
ligature  may  find  its  way  into  the  bladder  and  f onn  the  nucleus 
of  a  calculus,  or  it  may  be  discharged,  through  an  abscess,  out 
of  the  abdominal  wound  or  into  the  intestine. 

Ahscess.— This  compHcation  is  also  very  rare  in  the  practice 
of  British  and  American  operators.  The  abscess  may  be  due  to 
morbid  changes  in  the  pedicle,  just  described,  or  to  iiiitation  of 
the  track  of  a  suture  in  the  abdominal  wound.  It  must  be 
treated  on  general  sui-gieal  principles.  Sutm:e-track  abscesses 
may  cause  much  suffering,  but  they  rapidly  heal  when  opened. 

Thrombosis,  Phlegmasia,  Parotitis.-A  slight  swelhng 
of  the  lower  extremity,  on  the  side  corresponding  to  the  ovai-ian 
*  The  accident  must  have  been  occasionally  overlooked  in  fatal  cases,  where 
no  necropsy  was  allowed. 
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tumoiu-  -n-hicli  has  been  removed,  is  occasionally  observed  dm-ing 
convalescence,  especially  in  simple  cases  where  a  very  large 
tumom-  has  been  taken  away,  and  the  patient,  feeling  remark- 
ably well  by  the  end  of  the  fii-st  fortnight,  attempts  to  walk  or 
stand  too  soon.  In  many  of  such  cases  a  previous  history  of 
swelling  of  the  limb  can  be  traced.  In  the  mildest  and  most 
frequent  form  of  this  complication,  the  patient  complains  that 
one  leg  seems  bigger  than  the  other.  On  examination,  the 
integuments  over  the  tibia  are  found  to  be  oedematous,  but  no 
tender,  cord-like  veins  can  be  detected.  Sometimes  the  swell- 
ing is  marked  and  extends  to  the  thigh,  whilst  a  plugged  vein 
can  be  discovered,  and  all  the  symptoms  of  phlegmasia  may  be 
present,  with  much  constitutional  disturbance. 

When  any  sign  of  thrombosis  occurs,  the  patient  must  be 
kept  in  the  recumbent  position,  and  the  oedematous  limb  must  be 
covered  with  a  layer  of  wool  and  Kghtly  bandaged.  Iron  should 
be  administered,  and  attention  must  be  paid  to  the  bowels. 
After  the  subsidence  of  the  cedema,  she  must  not  be  permitted 
to  place  her  foot  on  the  groimd  ;  the  limb  must  be  supported 
as  she  is  shifted  from  the  bed  to  the  couch  or  sofa.  In  fact, 
this  compUcation  demands  careful  treatment,  and  is  in  any  case 
a  cause  for  anxiety.  A  more  serious  set  of  symptoms,  where 
mflammatory  changes  suddenly  appear  in  the  parotid  region, 
occasionally  occurs  after  ovariotomy.  This  parotitis  is  some- 
times of  a  septic  type,  when  suppuration  or  even  periostitis 
of  the  inferior  maxilla,  and  yet  wider  spread  mischief,  may 
foUow.  In  other  cases  it  is  very  mild ;  its  precise  significance 
is  then  somewhat  obscm-e.* 

Pulmonary  Embolism.— This  deadly  complication  is  not 
unknoMTi  after  ovariotomy.  In  one  case,  in  the  practice  of  a 
colleague,  the  patient  was  twenty-three  years  old ;  both  ovaries, 
subject  to  cystic  disease,  were  removed,  and  the  patient 
appeared  to  be  getting  weU  very  rapidly,  when  she  died  sud- 
denly on  the  eleventh  day  while  talking  to  her  nui-se.  There 

*  See  GoodeU,  "  Inflammatiou  of  the  Parotid  Glands  following  Operations  on 
the  Female  Genital  Organs"  (Tramsactions  of  the  American  Gyncccological  Society, 
vol.  X.,  1885).  An  e.xhaustive  paper  on  "  Parotitis  after  Injury  or  Disease  of  the 
Abdomen  or  Pelvis"  was  read  before  the  Medical  Society  of  London  in  February, 
1887,  by  m.  Stephen  Paget  (see  Brilish  Medical  Journal,  vol.  i.  1887,  p.  613). 
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was  no  necropsy  in  this  case  ;  still  the  e\d(Ience  was  in  favour 
of  pulmonary  embolism. 

The  possibility  of  this  accident  should  be  borne  in  mind, 
especially,  as  the  case  just  noted  may  suggest,  in  reference 
to  strict  caution  with  regard  to  yomig  and  active  patients  who 
recover  rapidly  from  the  operation.  Notwithstanding  the 
greatest  powers  of  enforcing  discipline,  and  the  highest  gifts 
of  inspiring  confidence,  nm-ses  generally  find  patients  of  this 
class  difficult  to  manage.  Yet,  should  a  fatal  accident  occm-, 
the  sui-geon  will  always  feel  that  he  is  to  a  certain  extent 
responsible. 

Syncope  from  Ansemia  of  the  Brain— Palpitations. 

— Olshauseu   lays  some  stress  on  this  compheatiou  and  its 
physiological  explanation.    Syncope  certainly  occurs,  not  un- 
frequently,  after  the  removal  of  a  very  large  tiunom-,  and  it 
has  been  attributed  to  anaemia  of  the  brain.    Severe  attacks  of 
palpitation  are  not  rare ;  they  come  on  generally  at  night,  and 
seem  partly  due  to  the  removal  of  the  large  circulating  area 
included  in  the  vessels  of  the  tumour,  but  partly,  if  not  entirely 
in  some  cases,  to  prolonged  rest  in  the  supine  position  which 
is  enforced  on  the  patient.     In  fact,  each  attack  is  smiply 
nightmare  from  sleeping  on  the  back.     It  may  give  great 
alarm  to  an  inexperienced  nm-se.    In  one  of  my  o^\ti  patients 
where  this  symptom  occui-red,  I  found  out  that  she  had  been 
subject  to  palpitations  after  every  labom-,  the  fii'st  occm-ring 
twenty-seven  years  before  the  operation.     Half  a  di-achm  of 
aromatic  spirits  of  ammonia,  in  half  a  wine-glassful  of  water, 
will  give  great  relief,  and  the  patient  must  be  assm-ed  that  her 
condition  is  not  serious.     Display  of  fear  on  the  part  of  the 
nurse  always  aggravates  this  condition. 

Tetanus— This  formidable  complication  sometimes  follows 
ovariotomy, 'as  it  may  follow  any  other  operation.  It  may 
compHcate  a  perfectly  simple  case,  as  in  one  instance  which 
occim-ed  at  the  Samaritan  Hospital.  This  disease,  rare  as  it  is 
imder  the  circumstances,  is  generally  in  itself  sufficient  to 
prevent  a  very  long  series  of  ovariotomies  fi'om  shomng  one 
hundred  per  cent,  of  recoveries. 

The  sm-geon  must  remember  that  it  has  been  demonstrated 
by  experience  that  faulty  methods  of  seeming  the  pedicle,  and 
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iujudieioiis  meddling  with  its  stump  during  after-treatment, 
are  amongst  the  most  frequent  causes  of  tetanus  after  ovari- 
otomy'. Olsliausen  shows  that  one  Continental  operator  lost 
seven  out  of  twenty-nine  ovariotomies  thi'ougli  tetanus  !  There 
was  strong  e^^dence  that  this  terrible  mortality  was  due  to 
irritation  of  tlie  pedicle  by  retained  hair-Hp  pins,  and  to  its 
fi-equent  disturbance,  partly,  perhaps,  through  the  over-anxiety 
of  the  operator,  but  in  some  cases,  on  account  of  secondary 
hfemorrhage,  which  indicated,  according  to  Olshausen,  an  in- 
sufficient tightness  of  the  clamp  or  ligature,  so  that  the  nerves 
of  the  pedicle  were  not  so  thoroughly  crushed  as  to  be  rendered 
powerless  in  exerting  morbid  reflex  action. 

In  a  case  described  by  Dr.  Gr.  Thomas,  the  tetanic  symptoms 
developed  between  the  tenth  and  fifteenth  day,  and  were  chiefly 
confined  to  trismus  and  pain  in  the  muscles  of  the  neck.  The 
disease  ran  a  chi'onic  course ;  the  patient  was  kept  quiet, 
hydrate  of  chloral  was  administered  as  an  enema,  and  hypo- 
dermic injections  of  morphine  were  given.  "  A  mild  galvanic 
cm-rent  was  also  used,  and  the  patient  expressed  herself  as 
feeling  the  better  for  it."     She  recovered. 

Krassowsky,  of  St.  Petersbm-g,  observed  tetanic  symptoms 
dm-ing  ovariotomy  in  two  of  his  patients.  Both  of  these  died 
within  fom-  days,  one  fi-om  internal  htemorrhage,  the  other 
from  peritonitis. 

Prom  what  has  been  just  stated,  it  may  be  gleaned  that  no 
special  treatment  of  this  grave  complication  is  of  any  avail. 
Indeed,  the  only  form  of  special  treatment  which  has  been  tried, 
namely,  examination  of  the  pedicle,  appears  to  have  simply 
aggravated  the  tetanic  spasms.  As  the  clamp  is  now  discarded, 
the  pedicle  is  not  accessible,  and  it  is  not  likely  that  any 
sm-geon  would  open  the  abdominal  wound  and  add  a  tighter 
ligature.  Tetanus  must  be  treated,  in  these  cases,  as  it  is 
treated  when  it  complicates  other  diseases.  No  doubt  certain 
practices  and  precautions,  abeady  described  or  suggested,  will 
tend  to  act  in  a  prophylactic  manner.  The  pedicle  must  be 
tied  as  tightly  as  possible.  The  free  border  of  its  stump,  after 
division,  must  not  be  pulled  about.  The  small  portions  of 
tissue  at  each  end  of  that  border,  held  by  pressm-e-forceps 
diu-ing  the  cleansing  of  the  peritoneum,  as  I  have  already 
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directed,  should  be  cut  away  with  the  forceps,  rather  than 
left  behind.  La.stly,  great  care  must  be  taken  to  protect 
the  patient  from  di'aug-hts,  even  in  those  climatic  conditions 
where  tetanus  occui-s  but  rarely.  In  two  cases  within,  my 
knowledge  there  was  a  distinct  history  of  exposure  to  draughts. 
In  a  convalescent  ward  there  is  generally  one  draughty  corner 
at  least,  and  tetanus — or,  more  surely,  other  scarcely  less  dan- 
gerous complications — is  liable  to  attack  mysteriously  the 
patient  whose  bed  lies  in  that  corner. 

Menstruation  after  Ovariotomy:  Hsematocele  of 
the  Pedicle. — When  menstruation  oocm's  a  few  days  after 
operation,  a  rise  of  temperatui'e  invariably  occurs,  though  some- 
times- to  a  very  limited  extent.  Some  wi-iters  believe  that  the 
show  of  blood,  so  frequently  seen  under  these  circumstances 
before  the  period  is  due,  is  not  truly  menstrual ;  but  this  theory 
is  part  of  a  physiological  question  which  cannot  be  discussed  in 
these  pages.  The  surgeon  should  always  inquhe  about  "show" 
when  the  patient's  temperatiu-e  rises  during  convalescence  after 
ovariotomy.  When  this  "  show  "  appears,  there  is  often  more 
or  less  depression  of  spirits,  and  the  pulse  may  rise  con- 
siderably. These  symptoms,  most  marked  in  cases  of  short 
pedicle,  or  sessile  tumours  where  uterine  tissue  is  included  in 
the  hgature,  subside  before  the  "show"  disappears. 

The  patient  must  always  be  warned  to  keep  quiet  duiing  tlie 
first  two  or  three  periods  after  ovariotomy,  lest  hasmatocele  of 
the  pedicle  should  occur.  The  symptoms  may  be  alarming, 
though  serious  results  are  rare. 

Notes  of  the  Operation.— It  is  very  advisable  that  the 
surgeon  should  write  a  note  of  the  operation  as  soon  after  it 
has  been  performed  as  possible.  The  note-book  (page  167) 
must  be  kept  in  the  patient's  room  until  her  discharge.  The 
condition  of  the  pedicle  of  the  pelvic  and  abdominal  viscera 
must  be  noted,  and,  above  all,  the  number  of  sutures  placed 
in  the  abdominal  wound  must  be  recorded  (page  253).  The 
tumour  shoidd  be  weighed  and  the  fluid  measm-ed.  AH  purely 
pathological  researches  must  be  carried  on  outside  the  patient's 
chamber. 

The  surgeon  must  insist  upon  the  nurse  writing  down  notes, 
not  only  of  temperature,  but  also  of  diet,  of  the  time  which  the 
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patient  spends  in  sleep,  etc.  (page  192).  He  should  not  neglect 
to  copy  these  notes,  as  far  as  he  may  deem  them  trustworthy, 
"and  add  them  day  by  day  to  his  own  note-hook.  In  this  way 
he  Avill  accumulate  material  of  simply  incalculable  value.  No 
sophistry  about  the  abuse  of  note-taking  must  deter  him  fi-om 
making  short  accurate  records  of  his  patients'  condition,  as  far 
as  can  be  done  consistently  with  their  welfare.  At  the  same 
time,  pm-ely  experimental  chnical  work — such  as  digital  ex- 
ploration of  the  vagina  and  bimanual  examination  when  there 
are  no  sjonptoms  of  pelvic  mischief — is  utterly  unjustifiable. 

The  sm-geon  should  carefully  endeavour-  to  obtain  an  account 
of  each  patient's  condition  a  year  after  the  operation,  entering 
it  in  that  portion  of  the  case-book  which  is  headed  "  Subsequent 
History." 
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CHAPTEE  X. 

OOPHORECTOMY  AND  ALLIED  OPERATIONS. 

Obphorectomy.-By  the  term  oophorectomy,  I  signify  the 
removal  of  one  or  both  of  the  uterine  appendages  for  any 
reason  excepting  the  extii-pation  of  what  is  generally^  known 
as  an  ovarian  tumour.  The  term  is  open  to  great  objections, 
I  admit  hut  it  is  compact  and  convenient.  Some  operators,  it 
must  be  remembered,  leave  the  ovary  behind  when  removmg 
the  tube,  and  there  are  varieties  of  this  operation  to  which 
distinct  names  can  hardly  be  given.  AU  other  terms  apphed 
to  proceedings  of  this  class  are  equally  open  to  criticisni._  ihe 
sui'Reon  should  in  all  cases  specify  what  he  has  removed  m  any 
particular  operation,  then  no  term  which  he  may  choose  to 

employ  can  lead  to  error.  ,11-.  ^ 

Oophorectomy  is  performed  in  order  to  check  heemon-hage 
from  fibroid  tumours  of  the  uterus  and  to  arrest  then-  growth 
and  also  in  order  to  remove  hopelessly  diseased  ovaries  and 
tubes  In  the  case  of  a  bleeding  fibroid,  the  operation  has  a 
physiological  aim,  the  induction  of  a  prematui-e  menopause. 
The  removal  of  diseased  appendages  resembles,  to  a  certain 
extent,  the  amputation  of  a  limb  crippled  and  _  rendered 
dangerous  to  the  organism  by  the  results  of  chiwc  inflam- 
matory changes  in  the  bone  or  soft  parts  In  some  cases  of 
dyBmenorrhia  with  malformed  genitals  and  m  certam  diseases 
o[the  nervous  system,  oophorectomy  has  been  recommended 
and  performed  with  an  uncertain  degree  of  success  Manj 
llo'iSies  deny  that  this  operation  can  be  justifiable  under 

^'T:ryTetri:nderstoodthat  it  would  be  out  of  place  for 
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me  to  attempt  to  unravel  in  this  manual  the  tangled  skein  of  the 
history  of  oophorectomy.  The  fact  that  this  history  is  in  itself 
so  complicated  has  no  mean  scientific  value.  I  must  refer  the 
reader  to  some  of  the  original  sources  of  information  on  "the 
early  history  of  the  subject,*  and  to  the  records  and  opinions  of 
authorities  who  have  within  the  last  few  years  written  and 
spoken  more  or  less  on  their  own  experience,  t 

Pathology  of  the  Diseases  where  Odphoreetomy 
is  Performed. — Even  were  I  to  exclude  all  neuroses  and  the 
entii-e  subject  of  dysmenorrhoea  with  or  without  objective 
symptoms,  it  would  yet  remain  impossible  for  me  to  describe 
at  any  length  the  morbid  conditions  where  oophorectomy  may 
offer  a  fair  chance  of  cure  with  the  minimum  of  risk.  I  cannot 
enter  into  the  pathology  of  fibro-myoma  of  the  uterus,  the 
relation  of  that  disease  to  uterine  hsemorrhages,  and  the 
physiology  of  the  ovaries  as  far  as  relates  to  those  hajmor- 
rhages.  Nor  can  I  demonstrate  in  full  those  morbid  changes 
in  the  appendages  which  are  produced  by  inflammatory  condi- 
tions, such  as  pelvic  peritonitis,  inflammation  of  the  ovary, 
inflammation  of  the  Fallopian  tube,  pyosalpinx  and  hydro- 
salpinx. 

Inflammation  of  the  Appendages.  —  Inflammatory 
affections  of  the  ajapendages  probably  arise,  as  a  rule,  from 
extension  of  inflammation  from  the  vaginal  and  uterine  mucous 
membrane,  wliich  may  advance  through  the  ostium  of  the  tube 
into  the  peritoneal  cavity  (see  page  17).  Abortion  and  the 
sequelee  of  parturition  at  term  are  by  far  the  most  frequent 
causes  of  these  inflammations,  especially  when  complicated  by 
gonoiThcea.  The  latter  disease  undoubtedly  renders  patients 
liable  to  inflammation  of  the  appendages,  independently  of 
gestation.  As  far  as  I  can  ascertain,  however,  the  patients 
subject  to  this  form  of  inflammation  have  generally  aborted 

*  A  valuable  series  of  references  will  be  found  in  Dr.  Alexander  R.  Simpson's 
"History  of  a  Case  of  Double  Oophorectomy  "  [Brit.  Med.  Journal,  vol.  i.,  1879, 
p.  /63).  ' 

t  Spencer  Wells,  Hegar,  and  Battey's  "Symposium  on  Castration  in  Mental 
and  x\ervous  Diseases  "  {International  Jour.  Med.  Sciences,  October  1886)  Tait 
•'  On  the  General  Principles  involved  in  the  Operation  of  Removal  of  the  Uterine 
Appendages  [BrU.  Med.  Jour^ml,  vol.  ii.,  1886,  p.  852),  abstract  of  a  paper 
read  before  the  Medical  Society  of  London. 
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or  borue  a  cliild.  Auotlier  cause  of  inflammation  is  a  chill 
dui-ing  menstruation.  The  inllamed  tube  becomes  obstructed, 
the  fimbrite  adhering  to  each  other  (Fig.  111).  The  tube 
gradually  swells  through  retention  of  its  secretion,  till  it,  in 
very  rare  cases,  may  form  a  tumom-  rising  above  the  pubes, 
so  as  to  simulate  cystic  ovarian  disease,  as  in  Fig.  112,  which 
represents  the  larger  of  a  pair  of  dropsical  tubes  removed  by 
Sir  Spencer  Wells  from  a  young  woman.  The  tube  may 
be  obstructed  and  filled  with  a  serous  fluid;  this  condition 
is  termed  "hydrosalpinx."  "When  the  fluid  is  purulent,  the 
term  "pyosalpinx"  is  used;  it  implies  a  dangerous  form  of 


Fig.  111.— An  Obstructed  Fallopian  Tube. 
The  timbrisB  can  stUl  be  distinguislied  on  the  right  hand  of  the  woodcut.  The 
uterine  end,  much  lacerated,  must  not  be  mistaken  for  the  fimbrite.  {Mvseum 
R.G.S.,  No.  4,567.) 

disease,  liable  to  set  up  general  peritonitis  through  rupture  of 
the  tube.  Distension  of  the  tube  with  blood  is  termed  haemato- 
salpinx  ;  tHs  is  seen  in  inflammation,  but  may  be  due  to  other 
causes.  When  pelvic  peritonitis  occm-s  thi-ough,  or  independent 
of,  escape  of  inflammatory  material  fi-om  an  unobstructed  tube, 
that  tube  may  become  obstructed  by  bands  of  adhesions.* 

The  ovary  may  inflame,  or  become  sm-rounded  by  inflamma- 
tory products  interfering  with  its  functions.  After  an  un- 
certain interval  this  organ  becomes  adherent  to  the  tube  and 
broad  ligament,  and  very  often  to  the  omentum.    The  changes 

*  Dr.  Horrocks  has  recently  stated  that,  according  to  post-mortem  evidence, 
tubal  obstruction  is  often  secondary  to  ovarian  iuHamniatiou. 
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iu  the  substauce  of  the  ovary  are  uot  thoroughly  understood ; 
sui:)puration  may  occur.  Its  parenchyma  sometimes  becomes 
abnormally  tough,  and  at  others  undergoes  cystic  degeneration 
For  a  moi'e  complete  description  of  the  morbid  anatomy  of 
inflamed  appendages,  I  must  refer  the  reader  to  Dr.  Kingston 
Fowler's  "  Contribution  to  the  Pathology  of  Hydro-  and  Pyo- 
salpinx "  {Proc.  Med.  Soc,  vol.  vii.,  1884),  and  to  Mi-.  Tait's 


Fig.  112.-A  Fallopian  Tube  Distended  ,so  as  to  form  a  Large 
Cystic  Tumouk. 

A  sciuare  piece  oi'  the  wall  has  been  cut  away  to  expose  the  interior.  (Museum 

Ji.C.S.,No.  i,o71.) 

"Fom-teen  Specimens  of  Hydro-  and  Pyosalpinx "  (Trans 
Path.  Soc,  vol.  xxxiii.,  1882). 

Symptoms  of  Inflammation  of  the  Appendages  — 

ihe  patient,  generally  after  an  attack  of  acute  pelvic  inflamma- 
tion, sufPers  more  or  less  constantly  fi-om  fixed  pain  in  one  or 
both  ihac  fossoe,  pain  dm-ing  coitus,  and  some  disorder  of  men- 
struation, usually  menorrhagia.  Bimanual  examination  must 
be  conducted  on  sound  principles  (see  page  53).    A  soHd  body 
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is  then  detected  on  one  or  both  sides  of  the  uterus.  It  may 
move  with  the  uterus  or  be  fixed,  and  is  ahnost  invariably 
tender  to  touch.  An  enlarged  and  tender  ovary,  the  seat  of 
chronic  inflammation,  is  more  readily  detected  than  a  dis- 
tended tube. 

When  should  Oophorectomy  be  Performed?— In  the 

case  of  a  small  uterine  fibroid  tmnoui',  it  is  justifiable  to  remove 
the  ovaries  when  intractable  menorrhagia  has  caused  great 
anajmia.  I  shaU  presently  revert  to  the  question  of  oopho- 
rectomy for  the  cure  of  large  fibroids.  I  need  hardly  say  that 
the  surgeon  must  first  make  sure  that  the  haemorrhage  is  not 
due  to  conditions,  such  as  the  presence  of  a  polypus  of  any  kind, 
to  be  remedied  by  other  means. 

In  the  case  of  inflammatory  diseases  of  the  appendages,  the 
surgeon  should  never  operate  till  after  he  has  had  an  oppor- 
tunity of  watching  the  case  himself  for  several  months,  pre- 
scribing in  the  meanwhile  rest  in  bed,  abstention  from  coitus, 
and  hot-water  vaginal  injections,  followed  by  the  application 
to  the  cervix  of  avooI  soaked  in  glycerine  night  and  morning. 
Most  assm-edly  some  cases  get  well  under  this  treatment,  as  has 
occurred  twice  in  my  own  experience  after  oophorectomy  had 
been  recommended.  Perhaps  some  allowance  may  be  made 
in  favour  of  the  operation  in  workwomen  of  the  humbler 
classes  who  cannot  rest,  and  who  live  under  conditions  certain 
to  produce  relapse  after  temporary  cui-e. 

Dr.  Matthews  Duncan*  warns  operators  against  obHterating 
the  distinction  between  the  feasibihty  and  the  advisabiUty  of 
any  operation  of  this  or  any  other  kind,  and  bids  us  beware  of 
maintaining  the  doctrine  that  in  aiming  at  the  relief  of  con- 
tinued siLffiering,  a  considerable  proportion  of  the  lives  of  the 
sufferers  may  justly  be  sacrificed.  Dr.  Coet  has  issued  the 
important  warning  that  odphorectomy  fails  to  cure  m  many 
cases  where  it  has  been  performed  for  inflammation  of  the 
appendages,  because  the  inflammatory  process  has  akeady 
spread  over  the  peritoneum  beyond  the  ampiitated  structures. 

*  "Oil  Recent  GyiiiEoology  "  {International  Jounud  of  Medical  Scicjiccs,  vol. 

"""t'  "  Is^Disease  of  the  Uterine  Appendages  as  frequent  as  lias  been  represented  ? " 
American  Jow-ml  of  Obstetrics,  vol.  xix.,  1886. 
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Conservative  Surgery  in  Inflammation  of  the  Ap- 
pendages.— Efforts  have  been  made  to  examine  inflamed 
appendages  through  an  abdominal  incision,  and  to  attempt 
to  break  do-mi  adhesions,  and  set  the  tube  and  ovary  straight 
^vithout  removing  them.  Unfortunately,  this  process  is  often 
impossible,  the  parts  being  so  closely  matted  together.  In 
other  cases  it  is  very  dangerous,  owing  to  tlie  haemorrhage 
which  follows  the  breaking  down  of  adhesions,  or  to  the  risk 
of  ruptm-ing  some  suppurating  structure.  At  the  best,  there 
can  never  be  any  guarantee  that  the  parts  set  straight  will 
resimie  theii-  normal  functions.  Yet  I  believe  that  science 
some  day  indicate  a  right  way  to  save  and  cure  inflamed 
ovaries  and  tubes  by  operation. 

Oophorectomy  for  Disease  of  the  Appendages. — 
I  shall  describe  this,  the  more  essential  form  of  o6p)horectomy, 
fii-st,  and  then  proceed  to  speak  of  removal  of  the  ovaries  for 
the  cm-e  of  bleeding  fibroids.  The  siu-geon  must  banish  from 
his  mind  the  vulgar  error  that  oophorectomy  is  necessarily 
easier  than  ovariotomy.  In  the  former  operation,  now  to  be 
described,  the  abdominal  waUs  have  not  been  stretched  by 
the  presence  of  a  large  tumour,  hence  the  operator  wiU  find 
that  manipidations  are  much  more  difficult  than  during  ovari- 
otomy after  the  cyst  has  been  emptied.  On  account  of  adhe- 
sions and  inflammatory  roughening,  it  becomes  very  hard  to 
distinguish  the  parts  by  touch  or  by  sight. 

The  Operation. — The  patient  must  be  placed  on  the  table, 
as  in  ovariotom3^  ^  waterproof  sheet  need  never  be  used,  as 
probably  little  or  no  fluid  will  escape,  but  towels  should  be 
placed  under  the  loins  and  between  the  thighs,  to  catch  any 
blood  which  may  run  down  the  flanks  or  over  the  pubes. 
Another  towel  is  folded  over  the  ejaigastrium,  and  another 
over  the  upper  part  of  the  thighs.*  The  patient  must  be 
kept  thoroughly  imder  the  influence  of  the  anfesthetic.  If 
narcosis  be  incomplete,  the  contractions  of  the  recti  wiU  greatly 
hinder  manipulations  within' the  abdominal  cavity.  A  sudden 
spasm  of  these  muscles  is  particularly  dangerous  when  the 
sm-geon  is  di-awing  the  appendages  up  to  the  level  of  the 

*  The  same  instruments  will  be  recLuired  as  for  ovariotomy  (p.  196),  excejiting 
the  ovai-iotomy-trocar  and  Nekton's  volsella. 
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abdominal  wound.  It  may  cause  him  to  tear  the  broad  liga- 
ment. If  the  surgeon  be  compelled  to  keep  his  hand  for 
many  minutes  within  the  abdomen,  for  the  exploration  of  the 
extent  of  disease  and  the  true  anatomical  relations  of  the 
affected  parts,  muscular  (iontractions  will  cause  great  fatigue, 
and  impair  his  sense  of  touch. 

The  Incision. — The  incision  should  be  commenced  about  three 
inches  below  the  umbilicus,  and  need  not  be  extended  down- 
wards for  more  than  two  inches  and  a  haU.  The  walls  are 
generally  more  vascular  than  in  ordinary  ovarian  cases.  On 
opening  the  abdominal  cavity,  the  small  intestines  may  be 
found  in  a  healthy  condition,  and  if  so,  the  sm-geon  may  at 
once  pass  his  right  or  left  forefinger  downwards  in  the  dii-ection 
of  the  fimdus  uteri,  in  order  to  ascertain  the  extent  and  nature 
of  the  disease. 

Adhesions. — Very  frequently,  however,  the  operator  will  meet 
with  a  difficulty  at  this  stage,  owing  to  omental  adhesions. 
The  omentum,  fortunately,  presents,  as  a  rule,  its  natural 
appearance,  but  may  be  strongly  adherent  to  intestine,  bladder, 
or  uterus.  Irregular  adhesions  to  the  parietal  peritoneum 
are  common  and  puzzling.  I  have  seen  part  of  the  lower 
border  of  the  omentum  dragged  upwards,  aud  adherent  to 
the  parietes  not  very  far  below  the  umbihcus,  so  that  a  double 
fold  or  pouch  lay  below  the  point  of  adhesion.  The  two  layers 
of  this  omental  pouch  were  irregularly  adherent  to  each  other 
and  to  adjacent  viscera.  It  is  difficult  to  conceive  any  con- 
dition more  puzzling  at  this  stage  of  the  operation.  The 
omentiun  is  sometimes  adherent  to  the  diseased  appendages, 
and  held  down  by  them  in  the  pelvis;  this  involves  great 
stretching  of  the  upper  part  of  the  serous  fold,  and  sometimes 
the  transverse  colon  and  stomach  are  much  displaced.  On  the 
other  hand,  the  tube  and  ovary  may  be  drawn  high  up  out 
of  the  pelvis  by  omental  adhesions  (Fig.  113). 

When  the  omentum  is  adherent  to  structm-es  low  down  in 
the  abdominal  cavity,  it  must  be  divided  with  scissors  before 
the  appendages  can  be  reached.  The  fi-ee  part  must  be  cut 
through  as  low  down  as  possible  after  pressm-e-forceps  have 
been  placed  on  the  proximal  side  of  the  line  of  division. 
The  omentum  may  be  Hgatm-ed  later  in  the  com-se  of  the 
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operation.  It  is  best  to  apply  a  Hgatm-e  to  the  distal  side 
of  the  omentiim  to  be  divided  ;  if  not  the  pressiu-e-forceps  must 
be  nsed,  and  the  ligature  applied  after  the  omentum  has  been 
cut  through.  The  distal  portion  being  usually  very  vascular, 
should  not  be  detached  fi-om  its  adhesions,  for  it  will  not 
slough,  and  if  torn  ofi  will  cause  htomorrhage. 

When  the  omentum  adheres  to  the  diseased  appendages 
themselves,  the  adherent  portion  should   always  be  seized 


Fig.  113. — An  Ovary  strongly  adherent  to  the  Great  Omentum. 
The  ovary  has  become  cystic,  and  a  part  of  the  cyst-wall  has  been  cut  away. 
The  Fallopian  tube  appears  as  a  stout,  tortuous  cord  running  upwards  and  along 
one  side  of  the  ovary.    The  opposite  ovary  formed  a  large  papillomatous  cyst. 
[Museum  R.C.S.,  No.  4,550b.) 

before  division  with  a  pair-  of  pressure-forceps,  which  are  then 
entrusted  to  the  assistant.  The  operator  next  passes  a  ligatm-e 
round  the  proximal  side  of  the  piece  of  omentum,  which  is 
then  cut  through.  He  will  find  the  appendages  at  hand,  and 
may  proceed  with  the  next  stage  of  the  operation. 

Exj)loration  of  the  Apj^ewlages. — Whether  these  omental 
adhesions  exist  or  not,  the  surgeon  will  have  to  search  for 
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the  appendages  by  passing  the  fingers  of  his  right  hand 
into  the  pelvic  cavity.  The  forefinger  should  first  be  pressed 
against  the  fundus  of  the  uterus,  and  then  slipped  down  in 
the  direction  of  the  right  appendages.  Now  several  conditions 
may  be  discovered.  The  ovary  and  tube  may  be  diseased,  but 
easily  drawn  up.  This  is  not  the  rule.  They  may  be  readily 
pulled  out  of  the  pelvis,  yet  not  without  the  occurrence  of 
profuse  hfemorrhage,  caused  by  the  breaking  down  of  adliesions. 
Again,  they  may  be  plainly  detected  by  the  finger,  yet  not 
easily  moved,  indeed  all  attempts  to  di-aw  them  up  may  be 
of  no  avail.  Lastly,  the  appendages  may  be  so  diseased  that 
■  they  cannot  be  distinguished  by  the  fingers,  or  even  by  inspec- 
tion, facilitated  by  light  thrown  into  the  pelvic  cavity  by 
means  of  a  hand-glass  or  electric  lamp. 

Removal  of  the  Appendage. — The  appendage  to  be  removed 
must,  if  possible,  be  di-awn  upwards  to  the  level  of  the  abdo- 
minal wound.    It  is  then  secured  by  a  large  elbowed  pressure- 
forceps,*  so  appUed  that  room  is  left  to  pass  the  ligature  needle 
through  the  proximal  side  of  the  pedicle  without  wounding 
the  uterus.    The  shape  of  the  blades  allows  the  pedicle  to  be 
held  conveniently,  without  any  dragging.    The  blades  should 
be  held  parallel  to  the  abdominal  wound,  and  as  close  to  it 
as  possible.     The  pedicle  is  then  carefully  transfixed  below 
the  blades  (Fig.  114),  and  small  pressm-e-forceps  must  be 
applied  to  each  side  of  the  pedicle  above  them.t    The  assistant 
takes  hold  of  the  large  pressui-e-forceps,  the  operator  having 
withdrawn  the  ligature  needle  and  seized  the  ligatui-e  silk. 
As  he  begins  to  tie  the  pedicle,  after  the  manner  adopted  in 
ovariotomy  (p.  220),  the  assistant  takes  off  the  large  pressm-e- 
forceps,  and  catches  hold  of  the  small  pressure-forceps  abeady 
attached  to   the   appendages.    He  may  have  to  assist  the 
operator,  whose  hands  are  now  occupied  with  the  hgatui-e 
silk,  by  pressing  down  the  abdominal  walls  to  the  level  of 
the  ligature  with  his  left  hand. 

The  Hgature  being  made  fast,  the  operator  takes  hold  ot 

*  I  have  already  referred  to  this  practice  as  applied  to  ovariotomy  proper  at 
T)  219 

t  I'do  ^ot  advise  the  inexperienced  to  omit  this  precaution,  as  do  some 
specialists  (see  p.  224). 


rkmovaIj  of  the  appendage. 


281. 


the  free  end  of  the  appendages  which  he  cuts  away.  The 
assistant  should  keep  hold  of  the  pressure-forceps,  and  they 
ought  not  to  be  removed  until  the  opposite  appendages  have 
been  attended  to.  The  raw  sui-face  of  the  stump  should  be 
examined  very  carefully,  so  that  the  condition  of  the  tube 
may  be  ascertained.  Should  the  tube  be  diseased,  it  will  not 
be  safe  to  leave  a  piece  of  its  mucous  membrane  projecting 
freely  into  the  peritoneal  cavity,  and  possibly  discharging 
pui'iform  mucus.     Sometimes,  too,  a  cast  of  a  portion  of  the 


tube,  consisting  of  dried  pus  or  tubercular  matter,  projects 
from  the  cut  sm^f ace  of  the  tubal  canal.  Whenever,  then,  the 
exposed  portion  of  tubal  tissue  is  evidently  diseased,  it  is 
advisable  to  touch  the  everted  mucous  membrane  with  the 
point  of  a  Paquelin's  cautery,  or  with  a  drop  of  strong 
solution  of  iodine,  or  of  carbolic  acid  just  melted  from  the 
crystalline  state. 

The  opposite  appendages  must  then  be  searched,  and  treated 
in  the  same  manner,  if  necessary.    In  most  cases  where  this 
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operation  is  performed  there  is  mucli  capillary  oozing  from 
the  sui'face  of  the  pelvic  peritoneum,  where  adhesions  have 
been  broken  dovm.    These  are  best  treated  by  flushing  out 
the  peritoneum  with  water  heated  to  about  100°  (see  p.  236). 
Should  the  oozing  continue  after  free  flushing,  a  drainage- 
tube  must  be  inserted  into  Douglas's  pouch.    The  abdominal 
Avound  is  then  sewn  up.    The  after-treatment,  and  the  manage- 
ment of  the  drainage-tube,  will  be  the  same  as  after  ovari- 
otomy.   Sometimes  patients  who  have  been  ill  for  a  long  time 
before  operation  are  very  troublesome  dm-ing  convalescence. 
I  do  not  think  that  the  escitabiUty,  intolerance  of  the  sHghtest 
pain,  and  display  of  ingratitude  and  insubordination  to  medical 
attendants  and  nurses  sometimes  observed  after  oophorectomy 
necessarily  imply  a  psychological  condition  the  dh-ect  result 
of  removal  of  the  appendages.     The  mental  state  is  due 
to  the  demoralizing  effects  of  long-standing  invahdism  of  a 
kind  which  is  rare  in  cases  of  ovarian  tumotu-,  but  quite 
common  in  those  disorders  which  demand  oophorectomy. 

The  surgeon  who  proposes  to  perform  this  operation  for 
the  fii-st  time  must  banish  from  his  mind  a  very  misleading 
expression  to  be  found  in  some  text-books,  to  the  efPect  that 
the  steps  are  precisely  the  same  as  in  ovariotomy.  Properly 
speaking,  the  order  in  oophorectomy,  drawing  a  parallel 
between  it  and  ovariotomy,  and  taking  as  a  guide  my  tabula- 
tion of  the  steps  in  the  latter  operation  at  p.  195  would  be 
1,  2,  6,  4,  5,  6,  4,  5,  6,  7,  8,  9,  10,  11.  In  other  words,  after 
making  the  abdominal  incision,  the  sui-geon  must  perform  a 
manoeuvi-e  precisely  similar  to  the  searching  deep  in  the  pelvis 
for  the  ovary  opposite  to  that  which  is  the  site  of  the  tumom-, 
and  having  found  it,  to  extract  it  through  the  abdominal 
woimd,  attending  to  adhesions,  to  apply  the  ligature,  and 
then  to  divide  the  pedicle  ;  the  whole  process  is  then  repeated 
on  the  opposite  side.  There  is  nothing  homologous  to_  step  3 
in  oophorectomy,  and  in  this  operation  step  4  wiU  not  mvolve 
tapping. 

Oophorectomy  for  Neurotic  Conditions,  etc.— When 
the  surgeon  deems  it  justifiable  to  remove  the  appendages  for 
the  rehef  of  some  nervous  affection— a  step  never  to  be  taken 
without  grave  deHberation  and  long  personal  experience  of 
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the  nervous  diseases  of  women,— the  operation  will  per- 
formed in  the  manner  described  above.  Should  the  appendages 
be  healthy,  the  operation  wll  not  be  very  difficult ;  but  they 
often  prove  to  be  diseased. 

Oophorectomy  in  Fibroid  Disease  of  the  Uterus.— 
The  uterine  appendages  are  sometimes  removed  to  check 
haemorrhage  in  cases  of  fibroid  disease,  of  the  uterus,  where 
that  symptom  has  become  serious.  Some  sui-geons  perform 
this  operation  for  the  same  disease,  not  with  the  view  of 
checking  hfemoiThage,  which  may  or  may  not  exist,  but  to 
arrest  the  growth  of  the  tumom-.  When  the  uterine  tumour 
is  small,  the  operation  is  relatively  easy,  and  would  then 
appear  to  be  qtdte  justifiable  when  much  htemorrhage  has 
taken  place.  When  the  tumoiu'  is  large,  the  operation  is 
always  difficult  and  dangerous,  indeed  it  may  become  im- 
possible. 

In  removal  of  the  appendages  for  cm-e  of  a  small  bleeding 
fibroid,  the  patient  is  prepared  in  the  manner  abeady  described 
in  relation  to  oophorectomy  for  disease  of  the  appendages.  The 
abdominal  incision  should  be  about  three  inches  long,  as  there 
Avill  be  a  timiom-  in  the  way  of  the  operator's  hand  throughout 
the  subsequent  proceedings.  The  sm'geon  must  bear  in  mind 
the  possibility  that  the  bladder  may  be  somewhat  displaced. 
"When  the  peritoneal  cavity  is  opened,  the  uterine  tumour  must 
be  closely  inspected,  and  care  is  particularly  needed  if  there 
be  one  or  more  subperitoneal  outgrowths  springing  from  short, 
thin  pedicles  on  the  surface  of  the  uterus.  If  such  an  out- 
growth be  torn  off,  as  may  very  probably  happen  should  the 
operator  catch  hold  of  it  for  the  purpose  of  altering  the  position 
of  the  uterus,  serious  haemorrhage  may  ensue,  and  probably 
supra-vaginal  amputation  of  the  uterus  wiU  be  needed. 

The  operator  must  slip  the  fore  and  middle  fingers  of  one 
hand  over  one  side  of  the  uterus  till  the  appendages  are 
reached;  often  the  junction  of  the  tube  with  the  fundus  is 
within  sight,  and  in  any  case  the  tube  is  the  best  guide,  to  the 
touch  as  well  as  to  the  eye.  In  some  cases  it  is  best  to  explore 
Avith  all  fom-  fingers.  The  tube  and  ovary  are  now  drawn  up 
out  of  the  abdominal  wound.  They  will  generally  be  found  fi'ee 
from  adhesions,  but  exceedingly  vascular.    The  broad  ligament 
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is  trftusfixecl  and  seciired  hy  ligatm-e  as  in  ovariotomy;  the 
needle  shoukl  be  passed  through  it  about  half  an  inch  from  the 
uterus.  Pressure-forceps  should  be  fixed  to  the  two  extremities 
of  the  pedicle  on  the  distal  side  of  the  ligatui-e  before  the  pedicle 
is  divided,  and  left  on  the  stump  of  the  pedicle.  The  reasons 
for  this  step  are  given  at  page  224.  It  is  especially  impoi-tant 
that  the  stump  should  be  inspected  before  closing  the  abdominal 
wound,  and  the  precaution  j  ust  noted  facilitates  the  inspection 
and  renders  it  safe. 

The  opposite  appendages  are  treated  in  the  same  way  ;  then 
the  stumps  of  the  pedicles  are  thoroughly  examined.  It  is 
best,  after  secui-ing  the  transfixing  ligatm-es  on  each  side,  to 
pass  a  single  loop  of  No.  3  silk  round  the  pedicle  and  tie 
it  tight,  making  sure  that  it  slips  accurately  into  the  groove 
already  made  by  the  former  ligatures. 

When  the  fibroid  tumour  of  the  uterus  is  large,  this  operation 
will  never  be  safe  and  will  often  be  difficult.   The  distortions  of 
the  uterus  caused  by  large  fibroid  growths  will  be  noted  (see 
Fig.  115,  page  291).   These  distortions  displace  the  appendages. 
The  fundus  may  be  rotated  so  that  one  extremity  looks  almost 
directly  backwards,  or  backwards  and  downwards,  or  simply 
dowuAvards.    One  ovary  will  then  lie  almost  in  front,  or  high 
in  the  pelvis  laterally,  the  other  will  then  be  behind  the  great 
tumour  or  deep  in  the  pelvis.     Occasionally,  one  appendage 
will  be  hidden,  or  practically  inaccessible,  in  a  deep  groove 
between  two  outgrowths  fi'om  the  sm-face  of  the  tumom-.  The 
most  serious  condition,  however,  is  that  where,  on  raising  the 
appendages  on  one  side,  the  broad  ligament  is  seen  to  form  a 
pyi-amid  with  its  base  on  the  side  of  the  tumoui-— that  is  to  say, 
when  its  two  folds  have  been  widely  parted  along  theii-  line  of 
reflection  on  to  the  uterus.    Large  vessels  run  behind  each  fold, 
lying  far  apart  from  each  other  towards  the  base  of  the  pjTamid. 
Now  the  apex  of  the  pyramid  is  formed  by  the  ovary  and  the 
outer  part  of  the  tube  held  up  in  the  surgeon's  hand,  and  the 
ligatm-es  must  be  passed  through  the  middle  of  the  pyramid. 
This  condition  I  have  witnessed  more  than  once  with  my  ov>m 
eyes     It  is  self-evident  that  the  chances  that  the  large  and 
tm-gid  vessels  wiH  slip  must  be  great,  for  the  broad  Hgament 
becomes  very  tense  when  its  layers  are  pulled  tight  by  the 
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ligature.  Hence,  as  I  have  seen,  some  of  the  vessels  may  slip, 
fortunately,  in  a  few  minutes,  before  the  close  of  tlie  operation. 
Hremorrhage  is  then  very  difficult  to  check,  as  the  vessels 
retract  far  in  the  overgrown  connective  tissue  of  the  broad 
ligament.  In  one  case  where  I  assisted,  the  uterus  had  to  be 
amputated  as  in  ordinary  hysterectomy  before  the  hajmorrhage 
could  be  checked.  This  has  occm-red  in  the  experience  of 
several  operators. 

Hence  when  the  appendages  are  inaccessible,  the  operation 
wiU  have  to  be  abandoned,  or  hysterectomy  must  be  performed. 
When  the  layers  of  the  broad  ligament  are  widely  parted  close 
to  the  tumour,  so  that  when  the  ovary  is  raised  the  ligament 
forms  a  pyramid  in  the  manner  described  above,  it  will  also  be 
safer  to  amputate  the  uterus.  Should  the  operator  be  determined 
to  remove  the  appendages  only,  he  had  better  secure  the  large 
vessels  separately  along  the  same  level,  and  then  transfix  and 
tie  the  ligatiu-es  along  that  level. 

After-Treatment. — In  all  cases  of  oophorectomy  the 
principles  which  guide  the  surgeon  in  his  after-treatment  of 
an  ovariotomy  must  be  strictly  observed.  Above  all,  he  must 
take  every  step  within  his  power  to  obtain  the  after-history  of 
every  case,  never  losing  sight  of  it  as  long  as  the  patient's 
address  remains  known  to  him. 

Results. — No  satisfactory  idea  of  the  results  of  oophorectomy 
can  be  given  by  statistics.  The  operation  requires  much  skill 
and  experience  to  ensure  anything  like  safety  to  life,  and  the 
low  percentages  of  mortality  which  have  been  published  depend 
therefore  on  the  operator  rather  than  on  the  operation. 
Bantock,  Thornton,  Tait,  and  Keith,  however,  have  all  shown 
that  the  mortality  after  oophorectomy  is  distinctly  higher  than 
that  after  ovariotomy,  in  their  own  experience.  The  danger  of 
fatal  hfemorrhage  after  removal  of  the  appendages  for  fibroid 
disease  of  the  uterus  is,  to  my  knowledge,  considerable,  and 
recovery  from  the  same  operation  when  performed  for  disease 
of  the  appendages  does  not  invariably  mean  relief  of  the 
symptoms.  It  is  neither  probable  nor  advisable  that  the  opera- 
tion will  ever  be  performed  largely  by  general  surgeons,  as  is 
the  case  with  ovariotomy  at  the  present  day. 
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CHAPTER  XI. 

SUPRA-VAGINAL  HYSTERECTOMY— OPERATIONS  ON  FIBROID 
TUMOURS  AND  POLYPI. 

Operations  for  the  Removal  of  Uterine  Fibroids.— I 

shall  throughout  this  chapter  employ  the  term  "  fibroid,"  as  it 
is  convenient  and  universally  understood,  although  I  admit  that 
the  exigencies  of  pathology  demand  a  more  accurate  nomencla- 
tare.  For  the  pathology  of  all  forms  of  myoma  or  fibro-myoma 
of  the  uterus,  I  must  refer  the  reader  to  systematic  test-books. 
The  ethical  aspect  of  the  question  of  operation  has  been  the 
subject  of  grave  controversy.  Distinguished  British  and  foreign 
specialists  are  much  divided  in  opinion  on  the  matter.  I  recom- 
mend the  reader  to  consult  gynjBCological  literatui'e  for  the  last 
ten  years,  and  to  judge  for  himself  of  the  opinions  of  Spencer 
Wells,  Keith,  Tait,  Bantock,  Thornton,  and  others,  who  can 
claim  authority  through  long  experience. 

I  shall  content  myself  with  remarking  that  uterine  fibroids 
do  not  advance  steadily  to  the  destruction  of  life  after  the 
manner  of  cystic  ovarian  tumours,  but  some  forms,  independent 
of  fibroid  polypi  and  allied  conditions  which  can  be  operated 
upon  through  the  vagina,  damage  the  patient's  health,  and  even 
put  her  life  in  danger  thi'ough  frequent  hjBmorrhage.  A  very 
large  fibroid  may  cause  certain  and  permanent  misery,  and  no 
small  risk  to  life  even  when  there  are  no  hismorrhages.  On 
the  other  hand,  the  removal  of  a  large  fibroid  is  undoubtedly 
dangerous.  I  believe,  however,  that  oophorectomy  for  a  large 
fibroid  is  yet  more  dangerous  (see  page  284).  Hence,  after  due 
deliberation,  I  consider  that  it  is  justifiable  to  remove  a  large 
fibroid  timioui-  of  the  uterus  in  a  patient  far  from  the  meno- 
pause, if  it  be  the  cause  of  permanent  ill-health  and  discomfort 
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tlu'oug'h  its  size  or  through  metrorrhagia.  Small  bleeding 
fibroids  are  best  left  alone,  or  else  ooplioreotoni}^  may  be  uuder- 
takeu.    Small  fibroids  that  do  not  bleed  should  not  be  touched. 

I  shall  fu-st  describe  the  operation  of  amputation  of  the  bod}^  of 
the  uterus,  or  supra-vaginal  hysterectomy,  as  performed  at  the 
Samaritan  Hospital  by  Dr.  Bantock.  I  have  had  the  oppor- 
tunity of  assisting  that  surgeon  at  a  large  number  of  these 
operations  at  that  institution,  and  the  following  description  is 
based  on  notes  taken  after  the  conclusion  of  each  case.  This 
operation,  though  almost  invariably  performed  for  the  removal 
of  general  fibroid  enlargements  of  the  uterus,  may  be  deemed 
necessary  for  sarcoma  of  the  body  of  that  organ,  or  even  for 
cancer  in  the  same  anatomical  locaHty.  It  may  also  be  said 
to  form  a  part  of  Porro's  operation.  In  some  cases  of  ovari- 
otomy, and  oophorectomy,  hysterectomy  becomes  a  necessity  as 
the  only  means  of  checking  dangerous  hsemorrhage. 

Supra- Vaginal  Hysterectomy. — The  sm-geon,  assistant, 
and  nm'ses,  should  take  up  the  same  positions  as  at  an  ovari- 
otomj^  (pfige  200).  The  same  instruments  will  be  requu'ed 
(page  196),  except  the  ti'ocar  and  cannula  which  is  replaced 
by  Koeberle's  serre-noeud  (page  122)  in  three  sizes,  with  several 
wires  and  a  pair  of  nippers.  Care  should  be  taken  that  they 
are  clean,  dry,  and  in  woi'king  order.  Above  aU,  the  operator 
must  see  that  the  key  is  not  forgotten,  else  the  screw  cannot  be 
turned.  The  pedicle-needles  (page  112)  should  be  at  hand,  as 
the  appendages  may  require  ligature.  A  Tait's  screw,  an  in- 
strument which  resembles  a  large  corkscrew,  will  prove  useful. 

A  single  assistant  is  quite  sufficient,  though  towards  the  end 
of  the  operation  somebody  should  be  at  hand  to  hold  the  string 
that  keejDs  the  pins  and  the  pedicle  well  down  whilst  the  abdo- 
minal wound  is  being  closed,  in  the  manner  which  will  presently 
be  explained.  The  manoeuvi'es  in  hysterectomy  are  complicated, 
but  at  the  same  time  they  are  of  such  a  nature  as  to  be  best 
conducted  by  two  persons.  The  waterproof  sheet  is  not  neces- 
sary, as  no  mass  of  fluid  will  escape  from  the  tumour;  the 
abdomen  is  protected  by  the  arrangements  noted  in  the  chapter 
on  oophorectomy.  The  surgeon  and  assistant  must  have  their 
sleeves  tucked  up  as  high  as  possible.  Bai-e  arms  are  more 
readily  cleaned  than  mackintosh  sleeves,  but  the  shirt-sleeves 
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must  Toe  kept  out  of  danger,  as  the  fear  of  soiling  them  may 
worry  the  operator  and  so  interfere  with  his  movements.  The 
operator's  and  assistant's  aprons  should  be  long  enough  to  pro- 
tect the  lower  part  of  theii-  dress  and  boots  from  blood. 

The  Abdominal  Wound. — An  incision  about  three  inches 
in  length  is  now  made  in  the  middle  line,  as  in  ovariotomy. 
The  bladder  must  be  borne  in  mind,  as  there  is  sometimes'  con- 
siderable difficulty  in  emptying  it  artificially,  even  when  the 
nurse  thoroughly  understands  the  use  of  the  catheter.  There 
is  far  more  risk  of  injuring  the  bladder  in  hysterectomy  than 
in  ovariotomy.    The  abdominal  walls  are  also  very  vascular  in 
fibroid  disease.    Indeed,  the  free  hfBmorrhage  which  follows 
the  incision  is  almost  diagnostic  in  doubtful  oases.    The  assist- 
ant must  use  his  sponges  freely,  and  the  surgeon  will  requii-e. 
the  aid  of  the  pressui-e-foreeps.    When  the  peritoneimi  is 
divided,  if  diagnosis  be  accurate,  the  characteristic  pale  brick- 
red  surface  of  the  tumour  will  be  observed.    If  there  be  much 
fibrous  tissue,  the  surface  wiU  be  very  pale  and  akuost  silvery, 
as  in  some  ovarian  tumours.    In  cases  where  repeated  hoemor- 
rhages  have  occurred  and  the  patient  has  become  exceedingly 
anasmic,  the  tumour  is  often  of  a  pale  yellow  colom-,  hke  a 
sarcoma  or  a  mass  of  fat. 

Exploration  of  the  Tumour.— The  first  thing  to  be 
determined  will  be  the  pelvic  relations  of  the  tumour  and  the 
possibility  of  its  removal  without  too  great  risk.  If  it  be  found 
that  the  broad  ligaments  are  not  opened  up  by  extensive  lateral 
growth  of  the  tumom",  then  it  may  be  desii-able  to  ascertain 
whether  there  be  adhesions  to  the  parietes  and  other  structures. 
This  can  be  done  by  the  forefinger,  passed  down  to  the  level  of 
the  pelvic  brim  on  each  side. 

As  a  rule,  the  incision  will  require  considerable  extension 
upwards  in  proportion  to  the  size  of  the  tumoui-.  A  fibroid 
cannot  be  pulled  out  of  the  abdomen  unless  the  incision  extend 
almost  as  high  as  its  upper  border,  especially  if  it  be  broad.  •  In 
puUing  the  tumour  through  a  smaU  opening,  outgrowths  may 
be  torn  off,  and  this  may  cause  troublesome  haemorrhage. 
•Besides,  it  is  most  important  to  be  able  to  find  out  adhesions 
above.  There  is  no  objection  to  using  the  scissors ;  indeed,  it 
is  safer  than  the  knife  if  the  assistant  guard  the  structures 
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beliincl  with  a  sponge.  The  umbilicus  may  be  cut  tlirough,  and 
its  tissues  should  be  dissected  away  before  the  wound  is  closed.* 
Those  who  hold  that  foDtal  relic  is  sacred  may  cut  to  its  left  side. 

Inspection  and  Management  of  Adhesions. — The 
adhesions  in  front  must  be  divided  before  the  tumom*  is  raised 
out  of  the  abdomen.  Parietal  adhesions,  so  frequent  in  ovarian 
timiom's,  are  rare  in  these  cases.  On  the  other  hand,  intimate 
connections  between  the  omentum  and  the  fibroid  are  very 
common.  The  omentum  undergoes  a  remarkable  hypertrophy 
when  this  condition  has  lasted  long.  The  vessels  become 
enormously  enlarged.  The  great  veins,  the  arteries  sometimes 
of  the  calibre  of  the  radial,  pulsating  visibly,  and  the  lymphatic 
vessels,  in  some  cases  widely  dilated,t  may  startle  even  a  bold 
operator.  Another  difficulty  may  be  experienced,  for  the  con- 
nective tissue  of  the  omenttmi  occasionally  undergoes  patholo- 
gical changes,  so  that  it  is  hard  to  get  well  behind  a  distinct 
piece  of  omentum.  Owing  to  atrophy  of  the  omental  tissues 
around  them,  some  of  the  vessels  may  run  for  an  inch  or  more 
almost  separate  from  any  other  structure  and  well  to  the  front, 
whilst  others  run  closely  adherent  to  the  surface  of  the  tumom- 
behind  the  main  part  of  the  omentum. 

Where  this  condition  exists,  the  omentum  must  be  traced 
upwards  and  secui-ed  above  the  level  of  the  tmnour,  even  if 
that  point  he  close  to  the  transverse  colon.  A  No.  3  silk 
Hgatm-e  must  be  passed  through  the  omentum  and  one  side 
secured,  then  the  opposite  side  is  tied  with  the  same  material. 
If,  however,  the  vessels  be  very  large,  the  omentum  will  have  to 
be  tied  in  several  pieces,  and  the  surgeon  may  ligatm'e  some  of 
the  larger  vessels  separately..  Before  dividing  the  h'gatured 
parts,  the  distal  portions  must  be  carefully  seciu-ed.  If  this 
be  neglected,  dangerous  heemorrhage  may  follow,  for  the 
circulation  in  the  uterus  and  the  timiom-  is,  at  this  stage,  still 

*  this  will  cause  the  wound  to  be  firmer,  at  the  level  of  the  umbilicus,  than 
when  the  umbilical  tissues  are  left  behind. 

t  They  do  not  enlarge  so  frequently  as  the  blood-vessels,  but  in  one  case  I 
observed  a  complete  plexus  of  lymphatic  vessel.s  of  about  the  calibre  of  the 
dorsalis  pedis  arteiy.  The  constrictions  marking  the  valves  were  characteristic, 
and  gave  a  remarkable  appearance,  as  though  white  beads  had  been  embroidered 
iute  the  omentum  along  the  course  of  the  blood-vessels. 
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continuing  actively.  Each,  distal  portion  should  be  secured  by 
pressure-forceps,  small  or  large,  according  to  circumstances. 
In  many  cases  it  is  perhaps  best  to  economize  forceps  by 
tying  the  distal  portion  carefully,  but  this  takes  up  time  in 
an  operation  which  is  in  itself  lengthy.  The  omentum  being 
thus  secui-ed,  it  is  divided.  The  proximal  portion  is  returned 
into  the  abdomen,  guarded  by  a  large  flat  sponge.  I  may  here 
observe  that  the  dilated  omental  vessels  are  seldom  a  source  of 
danger  when  properly  seciu-ed.  They  rapidly  dwindle  in  size 
after  the  mass  wbich.  they  formerly  supplied  has  been  removed. 

Intestinal  adhesions  requii-e  very  great  care  in  management. 
Wben  in  process  of  separation,  some  of  the  uterine  tissue  may 
be  torn,  and  then  a  kind  of  active  capillary  hasmorrhage  follows 
which  cannot  possibly  be  stopped  by  ligatures.  It  is  best 
checked  by  the  pressure  of  a  sponge,  which  the  assistant  must 
hold  agaiirst  the  bleeding  spot.  This  complication  must 
sometimes  be  deliberately  incurred,  since  it  is  far  less  serious 
than  laceration  of  the  intestine. 

Extraction  of  the  Tumour.— Adhesions  having  been 
freed,  the  tumour  is  now  pulled  out  of  the  wound.  If  it  be 
evidently  firm,  Tait's  corkscrew  may  be  thrust  into  its  most 
prominent  part.  The  operator  then  pulls  forwards  until  the 
tumour  comes  out.  Soft  fibroids,  however,  cannot  be  treated 
in  this  manner;  the  corkscrew  drags  out  when  fii-mly  puUed 
upon,  and  troublesome  haemorrhage  occurs.  Such  a  tumour 
must  be  deliberately  lifted  out,  the  operator  slipping  his  hands 
over  the  fundus  and  pulhng  forwards.  Some  operators  employ, 
at  this  stage,  a  large  instrument  something  like  lion-forceps, 
with  the  blades  mounted  scissors-fashion,  and  with  a  wide  gape 
and  a  firm  grip.  Where  the  corkscrew  fails,  however,  the 
forceps  will  be  as  Hkely  to  tear  away  part  of  the  tumom-  as 
to  haul  it  out  entu'e.  As  the  tumour-  comes  out,  a  large  flat 
sponge  should  be  placed  over  the  viscera  and  pushed  under  the 
parietes,  partly  above  the  upper  angle  of  the  abdominal 
wound.  * 

Examination  of  the  Relations  of  the  Uterus— The 

*  When  this  wound  ft  very  long  it  is  advisable  to  close  two  or  three  inches  of 
its  upper  part,  or,  at  least,  to  introduce  one  suture  at  this  stage,  to  prevent  the 
escape  of  intestines  through  a  sudden  action  of  the  abdominal  muscles. 
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tiuuolu-  having  been  extracted,  the  sm'geon  will  have  to 
examine  its  lower  part,  in  order  to  make  sure  of  its  relations 
to  the  portion  of  the  uterus  not  involved,  to  the  appendages,  to 
the  cervix,  and  to  the  bladder.  The  broad  ligaments  are  the 
best  guides  whenever  the  fundus  is  out  of  sight,  or  merged  into 
the  general  mass  of  the  tumoiu'.  They  often  are  subject,  in 
these  eases,  to  a  remarkable  pathological  change,  very  puzzling 
to  the  operator  if  he  has  never  seen  them  previously.  In  this 
case  their  com-se  is  indicated  by  large  tbin-walled  cystoid 
bodies  containing  a  yellowish  fluid,  running  downwards  and 
outwards  fi-om  each  side  of  the  tumour.    These  bodies  form 


Fig.  115. — A  Fibroid  Uterus  .seen  from  the  Front. 

The  pedicle  is  narrow.  The  natural  position  of  the  appendages  is  altered,  so 
that  the  left  tube  and  ovary  lie  almost  on  the  front  of  the  tumour.  (From  a 
sketch  made  by  the  author  directly  after  the  removal  of  the  .specimen.) 

two  collections  of  bullge,  completely  concealing  the  Pallopian 
tubes.  On  carefid  inspection,  the  tubes,  the  ovaries,  and  the 
engorged  vessels  in  the  broad  ligament  may  readily  be  detected. 
The  bodies  are  the  lujstes  lacuiieux  or  hygromes  sous-sernix  of 
Vemeuil,  and  are  quite  different  fi-om  thin-walled  broad  liga- 
ment cysts.  They  appear  to  be  due  to  a  simple  long-standing 
cedema  of  the  broad  ligaments,  and  disappear  entirely  when  the 
adjacent  structm-es  are  divided  in  the  later  stages  of  the  opera- 
tion. When  one  of  these  cystoid  structures  bursts  in  the  course 
of  an  operation,  the  escaping  fluid  may  be  taken  for  m-ine,  to 
the  great  alarm  of  the  operator. 
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The  ligaments,  as  a  rule,  loroceed  from  the  sides  of  the 
tumour,  somewhat  anteriorly,  and  never  quite  symmetrically. 
But  one,  or  even  both,  may  come  from  the  back  of  the 
tumour. 

In  some  cases  (Fig.  115),  the  natiu'al  axes  of  the  pelvic 
organs  are  entirely  altered  by  unsymmetrical  growth  of  a  large 
fibroid  or  of  several  fibroid  outgrowths.  Hence,  the  search  for 
the  appendages  may  be  attended  with  great  difficulties.  When 
found,  their  treatment  depends  very  much  on  theii-  position. 
This  question  is  closely  related  to  the  next  stage  of  the 
operation.  The  ovaries  vary  greatly  in  appearance.  They  are 
generally  swollen,  with  large  follicles,  often  full  of  blood, 
projecting  from  their  free  surfaces.  On  the  other  hand,  I  have 
seen  them  stretched  and  fiattened,  so  as  to  look  like  white 
ribbons,  hardly  wider  than  the  ovarian  ligaments. 

The  Level  of  the  Pedicle— The  wire  of  a  Koeberle's 
clamp  must  now  be  passed  round  the  pedicle.  This  involves 
three  practical  questions.  Firstly,  the  nature  of  the  pedicle 
must  be  remembered.  Then  the  treatment  of  the  appendages 
must  be  considered.  Lastly,  when  it  is  decided  to  pass  the 
wire  round  the  tumour  at  a  certain  level,  the  protection  of 
important  anatomical  structures  must  not  be  overlooked. 

Before  discussing  these  serious  questions,  I  must  observe 
that  the  practice  of  applying  large  pressm-e-foreeps,  elastic 
ligatui-es,  or  temporary  clamps  of  any  kind,  to  the  pedicle, 
cutting  away  the  tnmour,  and  then  applying  the  serre-nceud, 
involves  great  dangers  and  difficulties.    Hard  as  it  may  some- 
times be  to  distingmsh  the  relations  of  the  pedicle  before  the 
removal  of  the  tumour,  the  task  becomes  far  harder  afterwards, 
and  the  risk  of  damaging  the  bladder  or  a  m-eter  wiU  be 
greater.    The  application  of  the  serre-nreud  and  pins  will  also 
be  very  troublesome.     There  may  be  cases  where  this  practice 
of  applying  the  serre-no3ud  to  the  pedicle  after  the  removal 
of  the  tumour  is  justifiable,  but  such  cases  are  exceedingly 
rare     The  inexperienced  are  liable  to  get  into  great  trouble 
over  a  divided  stiunp  of  a  uterine  pedicle  not  properly  secm-ed. 

The  pedicle  is  simply  the  lower  part  of  the  uterus  or  the 
■  upper  part  of  the  cervix.    When  the  enlargement  Hes  chiefly 
towards  the  f  uoiflus,  and  when,  at  the  same  time,  the  appendages 
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proceed  fi-oni  the  sides  of  the  tumour  symmetrically,  so  that  it 
is  evident  that  the  wii-e  can  readily  be  passed  round  the  lower 
part  of  the  uterus,  below  them,  there  will  be  little  difficulty 
in  this  stage  of  the  operation.  Often,  however,  the  tumour 
invades  the  lower  part  of  the  uterus  (Fig.  116),  or,  what  is  still 
more  frequent,  small  dense  fibro-myomata  are  developed  in  its 
walls  at  the  level  of  the  proposed  pedicle.  In  these  cases  it  may 
be  necessaiy  to  shell  the  tumour  out  of  its  capsule.  A  scalpel 
is  passed  horizontally  round  the  growth  so  as  to  divide  the  cap- 


FiG.  116. — A  Fibroid  Utertts  Removed  dueing  Life. 


The  uterine  cavity  is  laid  open,  showing  interstitial  growths  bulging  into 
it.  Similar  growths  lay  in  the  part  of  the  uterine  walls  through  which  the  knife 
passed. 

sule,  which  is  peeled  oE  below  the  incision,  bleeding  vessels 
being  secm-ed  by  pressure-forceps.  When  the  tumour  is 
siifficiently  enucleated  the  wire  loop  and  pins  are  applied  to 
the  portion  of  the  capsule  which  is  left  behind. 

The  relations  of  the  appendages  to  the  proposed  pedicle 
must  also  be  aseei-tained.  When  they  lie  even,  and  high  up  on 
the  sides  of  the  tumoui-,  the  wire  may  be  passed  entirely  under 
them ;  that  is  to  say,  as  the  wire  is  slipped  roimd  the  pedicle, 
the  tubes,  ovaries,  and  greater  part  of  the  broad  ligaments  are 
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held  or  pulled,  by  the  nssistr.nt,  well  above  the  level  of  the  looiJ 
of  wire,  Avhich  will  grasp  them,  as  experience  has  proved,  with 
sufficient  firmness.  Sometimes,  however,  one  or  both  append- 
ages lie  too  low  for  this  kind  of  treatment  (Fig.  117),  for  the 
wii-e  cannot  be  safely  passed  round  the  middle  of  the  append- 
ages, which  are  often  tense,  so  that  the  proximal  part  will  not 
be  secure  against  htemorrhage  after  the  tumour  has  been  cut 
away. 

Management  of  the  Uterine  Appendages— The  best 
way  of  dealing  with  an  appendage  placed  too  low  to  be  included 
in  the  loop  is  to  remove  it,  as  in  oophorectomy.  When  the 
appendages  lie  unsymmetrically,  as  abeady  described,  the  lower 
often  requires  separate  removal,  whilst  the  higher  can  be 


Fig.  117.— a  Fibroid  Uteeus. 

The  pedicle  is  very  broad.  In  this  case  the  appendages  required  separate 
licrature  (From  a  .sketch  by  the  author  made  directly  after  the  removal  of  the 
tumour  ;  the  appendages  are  represented  entire,  as  though  undivided.) 

included  in  the  wii-e  loop  of  the  serre-nceud.  The  detaHs  of 
the  process  of  removal  are  described  at  page  280,  and  illus- 
trated by  a  cbawing  (Fig.  114). 

Lastly,  before  the  wii-e  is  passed  round  the  tirmoui-,_  tlie 
position  of  the  bladder  must  be  noted.  It  is  sometimes 
di-awn  up  on  the  surface  of  the  tumoui-.  In  such  cases,  it 
may  be  desirable  to  pass  a  catheter  in  order  to  ascertain  the 
position  of  the  fundus.  It  will  be  a  valuable  gmde  to  the 
operator,  who  will  see  its  point  pushing  the  fimdus  of  the 
bladder  upwards.  I  have  twice  seen  the  fundus  accidentaUy 
and  inadvertently  included  in  the  wire,  and  cut  across  dui-mg 
the  division  of  the  pedicle.    In  both  cases  tJie  patient  died,  in 


APPLICATION  OF  WIRE  LOOP  AND  PINS. 


295 


one,  at  least,  the  ■nare  appears  to  have  slipped  do-wnwards  over 
the  bladder  during  the  i:)rocess  of  tightening. 

The  operator  must  also  see  how  the  loop  lies  posteriorly,  and 
must  keep  the  intestine  out  of  its  way,  and  above  any  suspicious 
peritoneal  folds  in  the  pelvis. 

Application  of  the  "Wire  Loop. — All  the  above  pre- 
cautious being  considered,  the  siu-geon,  having  settled  the 
level,  which  should  always  be,  if  possible,  e„  little  above  the 
OS  internum,  passes  the  wire  loop  round  the  pedicle.  The 
assistant  must  hold  the  tumoiu"  well  up. 

Whilst  the  intestines  are  protected  by  a  flat  sponge,  the  free 
end  of  the  wire  is  carried  round  the  pedicle,  passed  under  the 
bridge  at  the  end  of  the  serre-noeud,  and  twisted  round  the 
button  (see  Fig.  52).  The  wii-e  is  then  tightened  by  means 
of  the  key,  and  care  must  be  taken  not  to  use  so  much  force 
as  to  cut  the  tissues  or  snap  the  wire. 

Application  of  the  Pins. — When  the  wire  loop  has  been 
properly  tightened,  the  pins  (page  124)  must  be  passed  through 
the  pedicle  close  to  the  wire,  and  on  its  distal  side.  I  have 
heard  of  the  pins  being  passed  on  the  proximal  or  cervical 
side  of  the  wire  loop.  This  practice  is  not  in  accordance  with 
the  principle  on  which  the  pins  shoiLld  be  applied,  for  they  are 
meant  to  support  the  stump  so  as  to  keep  the  loop  level  with 
the  parietes ;  it  is  open  to  yet  graver  objections.  As  a  rule, 
a  single  pin  is  not  sufficient.  The  process  of  transfixion  is  not 
always  easy,  and  requires  care  on  the  part  of  the  assistant  as 
well  as  the  operator.  The  guard  is  taken  off  the  point  of  the 
pin,  and  the  operator  enters  the  point  into  the  right  side  of  the 
pedicle  a  little  superiorly.  With  a  fii-m  thrust,  the  pin  is 
nm  through  the  pedicle  till  its  point  emerges  on  the  left  side, 
towards  the  assistant,  who  must  guard  the  edge  of  the 
abdominal  wound  and  other  more  important  structm-es  with 
a  sponge.  As  the  point  comes  out  of  the  tissues,  he  slips  his 
left  forefinger  under  it  and  guides  it  as  the  needle  is  pushed 
farther  by  the  operator  over  the  abdominal  integuments.  At 
the  same  time,  the  assistant  presses  the  edge  of  the  abdominal 
wound  against  the  pedicle.  When  the  pin  has  been  pushed  so 
far  as  to  project  equally  from  both  sides,  the  assistant  places 
the  guard  over  the  point.    The  operator  repeats  the  process  with 
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the  second  pin.  The  pins  should  be  entered  nearer  the  anterior 
and  posterior  boundaries  of  the  pedicle,  respectively,  than  the 
centre.  The  serre-nooud  {a  Fig.  118)  and  the  anterior  {c  c), 
and  posterior  (h  h)  pins  will  lie,  after  the  division  of  the 
pedicle,  as  indicated  in  the  accompanying  woodcut. 


Fig  118  —The  Stump  of  the  Pedicle  of  a  Uterine  Fibroid  secured 
BY  Koeberle's  Seree-Nceud  and  Two  Special  Pins. 
Part  of  the  abdominal  wound,  ^vith  the  sutures,  is  represented  above  the 
stump,  which  lies  in  the  lower  angle  of  tliat  wound.     Tlie  we-loop,  which 
passes' behind  the  pins,  is  not  represented. 

The  passage  of  a  pin  is  sometimes  much  impeded  by  a  small, 
tough  interstitial  growth.  The  sui-geon  must  take  cai-e  not  to  push 
the  pin  to  the  least  extent  downwards,  else  the  point  may  sti-ike 
against  the  wire  on  the  left  side,  or  even  emerge  on  the  cervical 
side  of  the  pedicle,  and  possibly  wound  an  important  structm-e. 
The  assistant's  duties,  as  indicated  above,  are  not  always  easy, 
especially  when  he  has  to  support  a  very  heavy  tumoui'.  He 
is  Hable  to  get  his  fingers  wounded  by  the  pm,  if  he  fails  to 
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keep  the  abdominal  integuments  well  clown  below  the  level  of 
the  constricting  wii-e  on  the  pedicle,  and  this  accident  not  onlj'- 
involves  pain  to  himself,  but  may  cause  him  to  let  go  of  the 
parts  suddenly,  so  that  the  sm-geon  may  thrust  the  pin  into 
the  peritoneum  behind  the  wound,  or  even  into  the  intestine. 
Therefore  the  assistant  must  cai'efully  observe  where  the  point 
of  the  pin  issues  fi'om  the  pedicle.  He  should  direct  the 
tiunour  a  Httle  towards  the  operator  at  this  stage  of  the 
proceeding.  When  the  tissue  of  the  pedicle  is  very  tough, 
the  operator  should  hold  the  head  of  the  pin  between  the 
jaws  of  the  pliers  employed  to  make  fast  the  wire  of  the 
serre-noeud. 

Division  of  the  Pedicle. — The  pins  being  in  place  (Fig. 
118),  the  wii-e  must  be  tightened  a  little  by  aid  of  the  key. 
The  tumour  is  now  cut  aw.ay.  There  will  be  great  bloodshed, 
but  it  will  be  from  the  tumour.  The  uterine  arteries  are  held 
secure  by  the  serre-noeud  (see  a  a.  Fig.  12).  The  surgeon 
takes  a  stout  scalpel  in  his  hand.  The  assistant  holds  a 
large  sponge  in  his  right  hand  and  supports  the  tumour  with 
his  left.  Then  the  tmnom-  is  cut  through  fi'om  an  inch  and 
a  half  to  two  inches  above  the  pins,  by  a  semi-cii*cular  sweep 
along  the  operator's  side,  and  another  carried  round  the 
opposite  side.  As  the  incisions  are  being  made,  the  assistant 
presses  the  sponge  against  the  cut  surface  of  the  tumom',  so 
as  to  keep  the  parts  from  being  concealed  by  blood,  but  the 
sponge  must  be  held  out  of  the  way  of  the  operator's  scalpel. 
Three  or  more  large  sponges  will  be  soaked  through  at  this 
stage.  Directly  the  tumour  is  cut  away  the  wire  of  the 
sen-e-noeud  must  be  tightened.  The  tumour  is  dropped  into 
a  pan  held  by  a  nurse  the  moment  that  the  pedicle  is  com- 
pletely divided.  Then  a  thorough  cleaning  of  all  the  parts 
around  the  pedicle  by  means  of  sponges,  and  a  good  washing 
of  the  hands  and  arms  of  the  operator  and  assistant,  will 
generally  be  necessary.  It  is  especially  advisable  that  all 
coagula  be  cleared  out  of  the  abdomen,  and  above  all  that 
the  space  between  the  lower  or  anterior  part  of  the  pedicle 
and  the  bladder  and  pubes,  including  the  lower  angle  of 
the  abdominal  wound  be  attended  to,  for  clots  are  very 
hable  to  collect  and  putrefy  there. 
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Management  of  the  Stump  of  the  Pedicle— The 

stump  is  trimmed  down  until  just  sufficient  tissue  is  left  to 
prevent  the  pins  from  tearing  out.  This  may  be  done 
either  by  means  of  scissors,  or  by  a  scalpel  with  the  aid  of 
toothed  forceps.  Then  the  edges  are  stitched  across  from 
one  side  to  the  other.  Hagedom's  needle  (page  116)  with 
No.  4  silk  is  very  convenient  for  this  pm-pose.  The  object 
is  to  make  the  stump  as  small  as  possible  and  to 
prevent  the  edges  from  becoming  everted  over  the  wound. 
■In  the  case  of  a  very  thick  and  fleshy  stump  it  may  be 
desirable  to  dust  the  sm-face  lightly  with  iodoform,  by  aid 
of  a  Kabiersky's  insufflator  (page  138).  A  loop  of  stout 
silk  should  now  be  passed  round  the  upper  or  posterior  pin 
on  each  side,  and  the  ends  of  the-  two  silks  ai-e  given  to 
a  nui-se  or  second  assistant,  who  pulls  upon  them  so  as  to 
keep  the  pedicle  well  against  the  lower  angle  of  the  wound. 
This  is  done  by  standing  to  the  left  of  the  assistant,  close 
to  the  patient's  left  leg,  and  exercising  traction,  on  the  silks, 
downwards  towards  the  patient's  knees.  This  traction  should 
be  kept  up  till  the  abdominal  wound  is  closed  above  the  pedicle. 

The  wound  is  closed  as  in  ovariotomy,  but  the  three  lowest 
sutui-es  must  be  inserted  close  to  each  other,  not  more  than 
a  quarter  of  an  inch  apart,  so  as  to  give  mutual  support  at 
the  part  of  the  woimd  where  the  traction  is  greatest.  The 
sutm-es  being  introduced,  the  peritoneal  cavity,  not  forgetting 
Douglas's  pouch,  is  cleaned  with  sponges,  and  the  sutures 
are  tied. 

A  pad  of  absorbent  gauze  is  now  placed  under  the  pins 
on  each  side  of  the  pedicle,  and  a  similar  dressing  under 
the  nozzle  of  the  serre-noeud.  Once  more,  the  wire  should 
be  gently  tightened.  Several  larger  folds  are  then  placed 
over  the  stump  and  the  upper  part  of  the  wound,  as  in 
ovariotomy.  A  large  pad  of  wool  is  then  placed  over  the 
whole  abdomen.  A  many-tailed  bandage  is  very  useful  to 
cover  in  the  dressings,  as  the  stimip  must  be  frequently 
inspected,  and  a  bandage  of  this  kind  is  particularly  suitable 
for  that  purpose;  it  involves  as  Httle  distui-bance  of  the 
cb-essings  as  possible.  The  directions  for  its  proper  apph- 
cation  are  given  at  page  131. 
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After  -  Treatment.— Tliere  is  always  more  pain  after 
hysterectomy  than  after  au  ovariotomy  of  corresponding 
severity.  It  is  particularly  important  that  the  catheter  be 
used  frequently — that  is,  at  least  every  four  hom-s,  for  severe 
attacks  of  pain  often  come  on,  and  are  invariably  relieved 
more  or  less  completely  by  emptying  the .  bladder.  Hence 
the  paramoimt  .necessity  of  an  experienced  and  dexterous 
nm-se  for  a  case  of  hysterectomy,  for  as  has  been  abeady 
observed,  in  speaking  of  the  after-treatment  in  ovariotomy, 
clumsy  catheterism  is  certain  to  set  up  cystitis.  An 
inflamed  bladder  after  hysterectomy  causes  the  patient 
extreme  torment.  As  soon,  however,  as  she  can  do  so,  the 
patient  should  be  allowed  to  pass  water  withoiit  the  aid  of 
catheterism. 

The  stump  must  be  carefully  watched.  The  thicker  it  is 
the  greater  the  danger  of  htemorrhage,  especially  dimng  the 
first  twenty-fom-  hoiu-s,  and  bleeding  mu.st  be  checked,  by 
tightening  the  seiTe-noeud  from  time  to  time,  not  only  for 
the  inherent  dangers  of  haemorrhage,  but  also  to  prevent 
the  stump  fi'om  keeping  moist,  and  thereby  being  the  more 
exposed  to  sepsis.  A  careful  turn  of  the  screw  will  control 
the  bleeding.  The  raw  surface  should,  at  the  same  time, 
be  wiped  dry,  if  necessary,  with  wool  and  dusted  with  iodoform. 
The  stump  should  be  inspected  daily,  and  the  wire  made 
tight  whenever  desirable.  Within  two  or  three  weeks  the 
■distal  part  of  the  stump  will  separate. 

During  the  separation  of  the  stump,  its  tissues  must  be 
kept  very  dry,  and  should  be  gradually  cut  away.  When 
the  wire  is  removed,  the  pins  must  remain  on  for  a  few  days, 
and  the  surgeon  must  not  trim  the  tissues  too  freely  aroimd 
their  track,  for  the  great  danger  to  be  avoided  is  the  slipping 
back  of  the  proximal  end  of  the  stimip  into  the  abdominal 
cavity  before  it  has  begim  to  heal  by  granulation,  and  has 
become  quite  free  from  shreds  or  discharge.  When  the 
stump  does  slip  back  too  soon,  the  risk  of  septic  peritonitis 
is,  it  is  true,  very  slight,  as  the  parts  behind  the  stump  have 
generally  become  cut  olf  from  the  peritoneal  cavity.  On 
the  other  hand,  troublesome  local  results  are  certain  to  ensue. 
The  woimd  forms  a  deep  pit  with  the  stump  at  the  bottom, 
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aud  tlie  process  of  healing  will  be  retarded  for  weeks — indeed, 
a  fistulous  track  may  remain  for  months. 

Convalescence  after  the  removal  of  a  uterine  fibroid  is 
never*  quite  so  raj^id  as  after  an  average  ovariotomy.  Great 
care  is  needed  to  keep  the  abdominal  walls  well  supported 
by  a  good  belt,  for  the  cicatrix  of  the  abdominal  wound  is 
very  apt  to  yield. 

The  general  treatment  after  hysterectomy  will  be  much 
the  same  as  after  ovariotomy.  The  upper  sutm-es  may  be 
removed  about  the  same  period,  and  the  bowels  should  be 
made  to  act,  for  the  first  time,  on  the  day  after  their  removal. 
The  lower  sutures,  especially  the  two  or  thi-ee  next  the 
pedicle,  should  be  left  as  long  as  possible.  Many  of  the 
complications  are  similar  to  those  which  may  follow  the 
removal  of  an  ovarian  cyst.  The  greatest  special  danger 
will  be  snapping  of  the  wii-e  and  hismorrhage  from  the 
stump.  This  must  be  guarded  against  by  the  employment 
of  a  stout,  soft  wire,  free  from  any  sharp  edges  due  to  bad 
finish,  and  not  worn  by  frequent  previous  use  ;  and  by  repeated 
inspections  of  the  stump.  When  the  wire  has  broken  it  can 
readily  be  taken  off  and  replaced ;  the  new  wire  must  be 
slipped  into  the  groove  formed  by  its  predecessor,  and  the 
free  end  made  fast  to  the  shank  of  the  button  (see  page  295) 
by  means  of  the  pliers.  This  involves  less  distm-bance  of 
part  than  when  the  fingers  alone  are  used  for  the  pui-pose. 

Ajiother  precaution  is  the  protection  of  the  structm-es 
around  the  lower  angle  of  the  wound  fi-om  bruising  through 
pressure  of  the  end  of  the  serre-nceud  and  the  pins.  This 
is  avoided  by  keeping  a  stout  fold  of  lint  constantly  under- 
neath the  instrument  in  this  situation  and  also  under  the 
pins.  When  there  is  much  dragging  on  the  pedicle, 
sloughing  of  some  of  the  integiiment  under  the  pins  is 
sometimes  unavoidable. 

Removal  of  Uterine  Fibroid  Outgrowths —By  the 
term  "removal  of  a  fibroid  outgrowth,"  I  mean  the  amputation  of 
what  is  pathologicaUy  known  as  a  pedunculated  subperitoneal 
fibro-myoma  of  the  uterus.  This  operation  should,  even  under 
the  most  favourable  circumstances,  be  considered  as  a  serious 
proceeding,  and  must  not  be  looked  upon  as  safer  and  easier 
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than  hysterectomy.  The  danger  of  wounding  the  bladder,  or  a 
m-eter,  or  some  pelvic  structui-e,  may  be  absent,  and  the  uterine 
cavity  is  not  opened  up,  but  adhesions  very  difficult  to  separate 
are  frequent,  and  the  pedicle  may  be  so  thick  and  short"  as  to 
baffle  any  attempt  to  secm'e  it,  in  the  literal  sense  of  the  word 
"  secure,"  so  that  either  the  entii'e  uterus  mvist  be  removed  or 
else  the  parts  must  be  left  tmtouched. 

A  group  of  small  spherical  fibroids,  feeling  Hke  a  pile  of 
round  cannon-balls  under  the  abdominal  integuments,  is  not 
suited  for  an  operation  of  this  kind.  The  outgrowths,  in  the 
first  place,  do  not,  in  themselves,  give  rise  to  much  pain  or  to 
hsemorrhage.  When  such  outgrowths  are  discovered,  in  a  case 
where  these  symptoms  exist,  they  should  not  be  removed  '  sepa- 
rately ;  either  the  entire  uterus  or  the  appendages  will  require 
removal.  Trifling  with  a  small  fibroid  is  a  great  mistake  ;  if  it 
be  thought,  good  to  remove  it,  its  pedicle  must  at  least  be  trans- 
fixed with  No.  3  or  4  silk,  and  if  tough  it  had  better  be  secured 
with  the  serre-noeud.  If  simply  tied  within  a  single  sur- 
rounding loop,  the  pedicle  will,  almost  to  a  certainty,  slip  and 
place  the  patient  in  imminent  peril  from  hfBmorrhage. 

A  large  fibroid  outgrowth  may  weigh  ten,  twenty,  or  over 
twenty  pounds,  cause  grave  pressure  symptoms,  and  be  impos- 
sible to  diagnose  from  fibroid  disease  of  the  substance  of  the 
uterus,  until  the  abdominal  cavity  is  opened.  The  pedicle  may 
be  several  inches  long  and  shaped  like  a  leather  strap,  being 
made  of  tough  uterine  tissue,  or  it  may  be  very  short  and  per- 
fectly cylindrical,  or,  as  in  many  small  spherical  fibroids,  it  may 
be  chiefly  made  up  of  connective  tissue  with  large  vessels  and 
but  little  uterine  tissue. 

Operation. — The  surgeon  should  have  ready  all  the  instru- 
ments used  for  hysterectomy,  including  the  pins  as  well  as  the 
clamp.  The  fibroid  is  di-awn  out  of  the  abdominal  woimd; 
sometimes  its  true  natm-e  can  only  be  detected  when  this  has 
been  done.  Having,  therefore,  made  sure  that  it  is  an  out- 
growth, and  not  a  mass  forming  part  of  the  uterus  itself,  its 
pedicle  must  be  carefrilly  examined. 

In  the  first  place,  however,  adhesions  may  have  to  be 
separated.  I  have  seen,  in  some  of  Dr.  Bantook's  cases  of 
uterine    fibroid    outgrowths,   the   worst  forms   of  omental 
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adhesions.  In  one  instance,  where  the  fibroid  weighed  twentj''- 
five  pounds,  not  only,  were  the  omental  vessels  as  large  as 
they  often  are  in  cases  of  fibroid  uterus,  but  the  lymphatics 
were  dilated  to  the  calibre  of  a  crowquill.  The  surgeon  must 
remember  that  a  ureter  may  get  lodged  in  a  groove  between 
the  fibroid  and  the  body  of  the  uterus,  where  it  may  become 
adherent  to  the  uterine  or  tumour-tissues  and  lie  in  danger 
of  injury  during  operation. 

I  have  generally  found  the  pedicle  to  be  under  two  inches 
long,  subcylindrical,  and  springing  from  the  uterus  close  behind 
the  fundus.  I  have,  however,  seen  a  very  long,  flat,  strap-like 
pedicle.  The  surgeon  had  better  make  it  a  rule,  provided  that 
he  thinks  it  proper  to  remove  the  fibroid  alone,  to  secure  the 
pedicle  by  the  wire  of  a  KoeberM's  clamp,  and  then  to  pass  one 
pin,  or  two  pins  if  the  pedicle  be  broad  and  cylindrical,  through 
it  on  the  distal  side  of  the  wire,  finally  cutting  it  through 
beyond  the  pin.  In  fact,  the  pedicle  is  treated  exactly  as  if  it 
were  the  stump  of  the  uterus  after  hysterectomy. 

Transfixion  and  ligature  is  very  unsafe,  even  for  a  strap-Hke 
pedicle  as  in  Fig.  119.  The  contractile  power  of  a  pedicle  of 
this  kind,  made  up '  as  it  is  of  plain  muscular  fibres,  is  extra- 
ordinary ;  if  the  ligatui-e  slips,  the  stump  appears  as  a  wide 
surface,  bleeding  actively,  and  but  little,  if  at  all,  raised  above 
the  level  of  the  surrounding  uterine  tissue.  This  property  of 
the  pedicle  is  best  seen  dimng  hysterectomy  when  a  small 
fibroid  gets  torn  off  before  the  wu-e  of  the  serre-no3ud  is  made 
firm.  In  January,  1886,  I  assisted  Dr.  Bantock  at  an  operation 
for  the  removal  of  a  fibroid  from  a  woman  aged  thii-ty-foiu-. 
The  tumour  formed  a  large  movable  mass  in  the  abdomen  and 
caused  great  trouble  from  pressm-e.  On  opening  the  abdomen 
it  was  found  to  be  a  large  spherical  fibroid,  connected  with 
the  left  side  of  the  fundus  of  the  uterus  by  a  strap-like  pedicle 
about  an  inch  long  when  unstretched.  It  was  transfixed 
with  No.  4  silk  ligatured,  and  divided.  In  a  few  minutes  the 
central  part  of  the  cut  sui-face  began  to  cup,  the  ligatm-e 
simidtaneously  loosening.  Another  was  applied,  by  transfixion 
as  before,  but  it  was  found  untrustworthy,  so  a  Koeberle's 
serre-nosud  was  used,  and  a  single  pin  passed  through  the  pedicle. 
The  patient  made  a  very  good  recovery.    In  four-  more  cases 
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where  I  assisted  the  same  sui-geon,  iu  1886,  the  serre-noeud 
proved  to  he  indispensable.  In  the  case  abeady  noted  where  the 
fibroid  outgrowth  weighed  twenty-five  pounds,  the  pedicle  was 
perfectly  cylindrical  and  nearly  three  inches  in  diameter.  It 
sprang  from  behind  the  right  angle  of  the  fundus  and  was  very 
difficidt  to  seciu'e,  requiring  two  pins  as  well  as  the  serre-nooud. 
The  patient  recovered.  It  fi-equently  happens  that  disease  of 
the  appendages  exists  in  association  with  large  fibroids,  so  that 


Fig.  119. — Uterus  with  Large  Fibroid  Outgrowth. 

The.  pedicle  measured  over  four  inches  iu  length  before  the  parts  were  taken 
out  of  the  body.  The  patient  died  after  abortion  at  the  fourth  month. 
(iVuseum  B.C.S.,  No.  4,639.) 

oophorectomy  is  needed,  and  this  cannot  be  safely  done,  in 
many  cases,  without  hysterectomy  as  well.  Such  cases  are 
amongst  the  most  difficult  and  dangerous  in  abdominal 
sm-gery,  and  should  never  be  performed  excepting  when  intract- 
able chronic  haemorrhage  and  distressing  symptoms  exist. 

Excision  of  Fibroid  Polypi. — It  is  quite  comprehensible 
that  the  surgeon  should  feel  ready  to  cut  away  a  solid  yet  well- 
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pedunculated  mass,  wliicli  lie  has  detected  protnidiug  freely 
into  the  vagina.  He  is  right  to  advise  operation,  and  in  cases 
"where  there  is  marked  menon'hagia,  or,  more  correctly  speaking, 
metrostaxis,  it  is  his  duty  to  ui-ge  operative  interference  as  soon 
as  possible.  At  the  same  time,  he  must  never  treat  the  case  as 
a  "minor"  operation.  It  must  he  done  in  the  operating 
theatre,  or  in  the  patient's  room,  like  an  amputation  or  a 
lithotomy,  and  the  patient  must  be  kept  in  bed  for  a  day  or 
two,  her  pulse  and  temperature  taken  regularly,  and  her  vagina 
kept  clean  by  frequent  injections. 

It  is  very  questionable  whether  even  a  small  fibroid  polypus 
should  be  snipped  off  in  the  out-patient  room  of  a  hospital. 
Such  a  proceeding  puts  the  patient  to  a  certain,  even  if  remote, 
risk,  and  the  operation  is  essentially  different  from  other  active 
measures  sometimes  justifiable  in  the  out-patient  room,  such  as 
opening  an  abscess  which  gives  pain  or  threatens  to  bun'ow, 
or  making  incisions  in  an  inflamed  hand  to  save  tendons  fr'om 
sloughing.  In  such  proceedings,  the  pathological  conditions 
are  rendered  less  serious  than  before  the  surgeon's  interference. 
After  snipping  or  crushing  the  tough  pedicle  of  a  fibroid 
polypus,  the  patient  goes  home  with  an  open  bleeding  sm-faee* 
in  the  uterus  freely  bathed  with  its  discharges.  For  the  tissue 
of  the  pedicle  retracts  to  an  extreme  extent  after  division,  so 
■  that  its  site  is  marked  not  by  a  projecting  stump,  but  by  a  raw 
surface  or  even  a  distinct  depression. 

Dr.  Matthews  Duncan,  the  most  cautious  of  contemporary 
authorities,  speaks  of  a  fatal  case,  which,  it  must  be  noted,  took 
place  in  a  hospital  ward.  "  The  case  was  a  simple  one,  a 
common  fibrous  polypus  of  the  size  of  an  apple,  and  a  stalk  as 
thick  as  youi-  little  finger.  It  was  removed  easily  by  volseUa 
and  scissors.  In  a  few  days  the  patient  was  dead.  A  post- 
mortem examination  was  made  and  nothing  peculiar  was  found. 
The  little  wound  near  the  os  uteri  seemed  quite  healthy.  In 
no  other  case  have  I  had  even  alarm." 

The  patient  will  not  require  an  anaesthetic  when  the  poljqius 

*  There  is  generally  little  lifemorrliage,  it  is  ti-ue,  after  division  of  the  iiediele, 
owing  to  retraction  of  the  proximal  end.  But  vessels  which  cease  to  hleed  do 
not  at  once  cease  to  absorb  through  their  open  ends,  and  the  thrombi  which  close 
them  may  be  the  source  of  a  worse  peril  than  the  hajmoiThage  wliich  they  check. 
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is  small  and  its  pedicle  readily  accessible  on  digital  examination 
thi-ough  the  vagina.  In  sucli  a  case  the  vagina  is  simply- 
washed  out,  and  the  patient  laid  on  her  left  side.  The  siu-geon 
seizes  the  polypus  -mth.  a  volsella  or  speculum-forceps,  held  in 
his  left  hand,  and  then  draws  it  well  down,  so  as  to  get  the 
pedicle  in  sight.  The  pedicle  is  then  divided  with  scissors 
cm-ved  on  the  flat.  The  vagina  shoidd  be  syringed  out  once 
more,  with  a  weak  iodine  or  cai-bolic  solution,  and  the  patient 
is  put  to  bed  for  twenty-four  hours.  The  vagina  must,  of 
coiu'se,  be  kept  thoroughly  clean  by  injections  for  a  few  days. 

When  the  fibroid  is  large  and  likely  to  give  trouble  during 
manipulation,  an  anoesthetic  must  be  administered.  This  will 
facilitate  thorough  exploration,  so  that  the  existence  of  other 
polypi  or  of  partial  inversion  of  the  uterus  may  be  ascertained. 
The  patient  should  be  placed  in  lithotomy  position,  and  when 
she  is  well  under  the  influence  of  the  antesthetic,  the  finger 
must  be  passed  roimd  the  pedicle.  Its  insertion,  as  well  as  the 
position  of  the  fundus  uteri,  is  then  determined.  Sometimes 
the  finger  cannot  reach  the  pedicle,  then  its  thickness  may 
be  estimated  by  a  soimd,  or  by  the  ease  with  which  the 
timiom-  can  be  rotated  when  grasped  by  forceps,  as  Berry 
Hart  suggests. 

It  may  happen  that  the  polypus  is  so  large  as  to  require 
reduction  in  size  before  it  can  be  pulled  out  of  the  vagina. 
A  wedge-shaped  piece  may  be  cut  out,  or  Hegar's  spiral 
incision  practised.  The  accessible  part  of  the  tumour  is 
grasped  with  a  strong  volsella,  which  the  surgeon  holds  in 
his  left  hand.  He  takes  in  his  right  hand  a  strong  pair  of 
scissors  curved  on  the  flat,  and  then  cuts  deeply  and  obliquely 
into  the  tumom*.  The  incision  is  continued  upwards,  as  the 
tumoui-  is  rotated  and  pidled  down  with  the  volsella.  In  this 
way  a  long  flap  is  gradually  dragged  out  by  the  forceps,  and 
at  length  the  pedicle  can  be  reached.  This  ingenious  method 
is  preferable  to  the  use  of  midwifery-forceps,  or  to  cutting  open 
the  perineum,  yet  resort  to  the  latter  extreme  meastu'e  is 
sometimes  necessary.  It  not  unfrequently  happens,  especially 
in  the  case  of  large  polypi  of  long  standing,  with  their  nutri- 
tion impaired  by  pressure  of  the  walls  of  the  uterus  on  the 
pedicle,  that  the  substance  of  the  tumom'  is  very  brittle  and 
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tears  away  when  traction  with  the  volsella  is  attempted.  This 
makes  the  operation  long  and  tedious,  and  much  blood  may  be 
lost  until  the  pedicle  is  divided. 

The  pedicle  being  reached,  if  very  thin,  it  can  be  twisted  off, 
by  simple  rotation  of  the  volsella.  If  tolerably  thick,  the 
surgeon  should  entrust  the  forceps  to  his  assistant,  who»  keeps 
the  tumour  well  di-awn  down.  Then  the  operator  takes  a 
pair  of  scissors  cui'ved  on  the  flat  in  his  right  hand,  and 
guarding  the  uterus  by  passing  two  fingers  of  the  left  hand  in 
front  of  the  scissors,  he  cuts  through  the  pedicle.  If  the  pedicle 
be  very  thick  a  wire  ecraseur  may  be  used,  but  even  a  thick 
pedicle  may  be  divided  by  the  scissors  with  little  risk  of 
haamorrhage.  The  stump  of  the  pedicle  retracts,  and  is,  in 
fact,  lost.  The  vagina  must  be  well  washed  out  before  the 
patient  is  put  to  bed. 

The  patient,  after  the  operation,  should  remain  in  bed  for  a 
few  days,  and  the  vagina  should  be  kept  clean  with  injections. 
Owing  to  the  contractility  of  the  pedicle,  htemoii-hage  is  even 
more  rare  dmiug  recovery  than  on  the  operating  table. 

Ligature  of  Fibroid  Polypi.— The  strangulation  of  the 
pedicle  of  a  fibroid  polypus  by  ligature  should  never  be 
attempted.  Experience  has  shown  that  the  sloughing  of  the 
tumour  often  causes  septic  changes.  This  proceeding,  once 
very  popular,  is  only  mentioned  to  be  condemned. 

Removal  of  Fibroid  Polypi  by  the  Ecraseur.— Some 
authorities  stiU  prefer  the  ecrasem-  to  the  scissors.  Dr.  Matthews 
Duncan  declares  that  heemorrhage  is  in  reahty  very  rare  when 
the  scissors  are  used.  Should  the  ecraseur  be  preferred  it  must 
be  stout  in  the  stem,  and  a  single  strong  wu-e,  or  a  rope  made 
by  twisting  several  strong  wires,  will  be  needed,  according  to 
circumstances.  The  application  of  the  noose  may  be  difficult  if 
the  pedicle  be  short.  The  vagina  must  be  syringed  out  before  the 
operation,  and  an  anaesthetic  is  not  advisable,  for,  as  Dr.  Galabm 
has  pointed  out,  the  division  of  the  pedicle  gives  little  or  no 
pain,  while  pain  is  severe  if  the  uterine  waU  be  included  in  the 
loop,  and  thus  an  error  may  be  revealed  in  time,  when  the 
patient  is  not  under  chloroform.  Of  coui-se  the  volseUa  or  a 
tenacultun  mil  be  useful  in  drawing  down  the  polypus,  so  that 
the  loop  of  wii-e  may  be  passed  round  the  pedicle. 
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Enucleation  of  Fibroid  Growths.* — This  operation  is 
au  imitation  and  anticipation  of  a  natiu'al  process.  The 
sloughing  of  the  capsule  of  a  submucous  fibroid  and  its  delivery 
tlu-ough  the  vagina  is  a  phenomenon  long  known  in  the  history 
of  medicine,  but  nature  unassisted  may  fail  to  cure,  the  patient 
succumbing  to  pain  or  to  septic  changes  in  the  sloughy  tumour. 

When  the  fibroid  tumoiu-  has  distended  the  os,  its  artificial 
enucleation  is  perfectly  justifiable,  according  to  modern  ideas. 
On  the  other  hand,  to  seek  a  fibroid  in  the  uterine  cavity  after 
dilatation  of  the  os  by  means  of  tents,  to  cut  through  the 
capsule  and  then  to  shell  out  the  tu.moui',  is  a  difficult  and 
hazardous  proceeding.  Expierience  has  proved  the  dangers 
which  theory  could  foresee.  The  operation  was  frequent  before 
oophorectomy  and  supra-vaginal  hysterectomy  were  performed, 
but  it  is  probably  far  more  perilous  than  those  proceedings. 
When  a  fibroid  growth  bulges  evenly,  as  far  as  bimanual 
palpation  can  prove,  towards  the  uterine  cavity  and  towards  the 
peritoneum,  its  capsule  may  be  very  thin  on  the  peritoneal  side 
so  as  to  be  in  great  danger  of  laceration  when  the  tumour  is 
shelled  out.  Therefore,  instead  of  attempting  enucleation,  it 
must  either  be  left  alone,  or  one  of  the  abdominal  operations 
just  named  should  be  performed. 

The  case  is  otherwise  when  the  fibroid  presents  at  the  os 
uteri,  or  lies  more  or  less  in  the  vagina,  especially  should  the 
capside  be  sloughy  or  deeply  congested,  whilst  bimanual 
examination  of  the  uterus  gives  fair  reason  to  sujDpose  that 
there  are  no  other  large  fibroid  growths  besides  that  which 
is  being  slowly  delivered.  To  enucleate  is  then  only  to  assist 
natm-e,  and  it  is  hard  to  see  why  the  dangers  of  abdominal 
section  should  be  incurred  under  the  circumstances. 

The  Operation  of  Enucleation.— I  put  aside  all  cases 
where  the  fibroid  tumom-  is  not  presenting  at  the  os,  and  where 
dilators  would  be  needed,  and  will  confine  myself  to  cases  where 
the  tumour  has  commenced  to  protrude  through  the  os.  The 
patient's  bowels  must  be  thoroughly  cleared  in  the  way  recom- 

*  "An  intra-uterine  growth,  not  inti'a-oervical,  is  either  sessile  or  has  only  a 
neck  ;  it  has  no  distinct  stalk  to  make  it  a  polj^nis."  (Matthews  Duncan,  Clinical 
Lectures  on  the  Diseases  of  Women,  Third  edition,  Lecture  x.\xiv. )  He  admits 
that  little  raucous  iiitra-utoriue  polypi  may  be  pedunculated. 
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mended  in  the  chapters  on  Ovariotomy,  for  an  action  of  the 
bowels  diu-iug  the  operation  is  an^  intolerable  hiiidi-ance  to  the 
sm'geon.  The  patient  should  be  placed  on  her  back  in  lithotomy 
position,  and  a  Clover's  crutch  (page  132)  placed  between  her 
knees  to  keep  them  apart.  This  an'angement  is  better  than 
entrusting  an  assistant  to  hold  the  lower  extremities  in  the 
correct  position,  as  it  economizes  labour  in  an  operation  where 
many  helping  hands  may  be  needed.  Some  sui-geons  prefer 
to  place  the  patient  on  the  left  side. 

The  patient  is  anaasthetized,  and,  when  the  tumour  is  not  so 
far  delivered  as  to  present  at  and  block  the  vulva, a  Sims' 
speculum  is  now  passed  along  the  posterior  wall  of  the  vagina, 
until  it  exposes  the  projecting  part  of  the  tumom-.  The  sm-geon 
should  carefully  explore  the  pelvic  viscera,  especially  if  he  has 
not  examined  the  patient  before  under  chloroform.  Having 
made  sui-e  of  his  diagnosis,  particularly  as  regards  the  relation 
of  the  margin  of  the  os  to  the  tumoiu-,  he  dii-ects  his  assistant 
to  push  the  fundus  of  the  uterus  well  downwards  by  fii'mpressm*e 
through' the  integuments  of  thehypogastrium.  Sometimes  it  can 
be  pressed  down  so  low  that  the  speculum  is  no  longer  necessary. 

The  surgeon  then  makes  a  deep  incision  in  the  exposed  part 
of  the  capsule.  This  incision  should  be  transverse  if  he  can 
safely  cut  for  about  an  inch  and  see  his  incision  all  the  way, 
crucial  if  he  cannot  cut  far  enough  in  one  direction  without 
getting  the  point  of  his  scalpel  out  off  sight.  He  next  begins 
to  peel  the  capsule  off  the  fibroid.  The  cut  edges  of  the  capsule 
should  be  seized  with  stout  pressm-e-foreeps  and  held  apart  by 
assistants.  The  operator  must  endeavoui-  to  peel  off  the  capsule 
with  his  forefinger,  and  the  more  he  can  dispense  ydth.  instru- 
ments the  better.  He  fii-st  grasps  the  exposed  part  of  the 
tumour  with  a  strong  volseUa.  The  Hght  puny  instrument 
used  for  pulling  the  ovarian  cyst-wall  under  the  teeth  of  thb 
trocar  in  ovariotomy  is  quite  useless  for  this  pui-pose,  and  will 
probably  be  spoilt  if  so  employed.    Kidd's  strong  volseUat 

*  When  this  is  tho  case  it  does  not  follow  that  the  operation  will  be  short  and 
easy  for  the  widest  part  of  tho  tumour  is  not  necessarily  in  sight.  The  most  bulky 
and  wider  part  may  still  be  in  the  uterine  cavity,  perhaps  above  the  pelvic  brini. 

t  Sir  James  Simpson's  volsella  for  intra-uterino  fibroids  is  also  very  useful. 
The  operator  sliould  prefer  the  longest  handled  instrument  of  this  kind  which  he 
finds  available.    A  short  forceps  is  highly  inconvenient. 
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(Fig.  120)  will  be  found  very  serviceable.  The  bandies  are 
pulled  open  by  the  left  band  of  tbe  operator,  so  that  he  can 
di-aw  the  tumoiir  towaixls  him  with  a  slight  rotatory  move- 
ment, and  extract  it  steadily  as  his  right  forefinger  detaches 
it  fi-om  its  capsule. 

So  great  is  the  difficulty  sometimes  experienced  at  this 
stage,  that  many  instruments  have  been  devised  to  assist 


Fig.  120. — Kidd's  Volsella. 


in  tbe  process  of  detaching  the  capsule.  Of  these  instru- 
ments it  may  be  affii'med  that  none  can,  to  say  the  least,  be 
safely  used  unless  the  operator  has  frequently  seen  them 
employed  by  experts.  The  late  Dr.  Thorbui-n  recommended 
a  strong  steel  male  sound  and  a  blunt-edged  lithotomy 
scoop  as  the  safest  aids  to  the  surgeon's  forefinger.  They 
can  be  swept  over  the  tumour  along  lines  of  adhesion  to 
the  capsule.    There  is  a  formidable  instrument — familiar  to 


Fig.  121. — Sims'  Guarded  Tumoue-Hook. 


many  only  as  an  ornament  in  instrument-makers'  wondows, 
called  Sims'  guarded  tumoiu'-hook  (Fig.  121),  which  is  u.seful 
in  pulling  down  a  large  mass  of  detached  fibroid.  The 
piece  of  black  wood  is  pulled  up  towai'ds  the  handle,  then 
the  left  forefinger  is  slipped  over  the  convex  surface  of  the 
fibroid  till  it  reaches  the  pai-t  still  undetached  from  the  cap- 
sule ;  into  the  substance  of  the  tumour  just  below  that  part 
the  prongs  of  the  instrument  are  thrust,  then  the  piece  of 
wood  is  pushed  against  the  lower  point  of  the  fibroid.  The 
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surgeon  can  then  pull  hard  on  the  tumoui'-liook  till  the 
imenucle.atecl  part  of  the  fibroid  is  brought  within  reach  of 
his  forefinger.  The  mechanism  of  the  instrument  protects 
suiTOimdiug  structures  from  injury  from  the  prongs,  wliich 
become  guarded  by  the  piece  of  wood  directly  they  tear  away 
from  their  attachments.  Still,  this  tumour-hook  requii-es 
careful  adjustment,  and  is  never  indispensable. 

When,  indeed,  the  tumom'  is  very  large  and  hard  to  deliver, 
it  is  best  to  cut  it  in  pieces  by  means  of  scissors.  One  side 
of  the  exposed  part  must  be  cut  from  below  upwards,  then 
more  of  the  tumom-  can  be  pulled  down  by  aid  of  the  strong 
volsella.  As  the  uppermost  part  comes  within  the  operator's 
reach,  he  must  see  that  he  does  not  invert  the  uterus  by 
pulling  too  hard,  and  that  the  assistant  does  not  cause  the 
same  accident  by  pushing  too  forcibly  on  the  fundus.  Inver- 
sion has  repeatedly  occmTcd  during  enucleation,  even  in  the 
experience  of  cautious  and  skilful  operators,  and  sometimes 
with  fatal  results. 


Fig.  122. — Sims'  Tampon-Screw  or  Fixateur. 

The  operator  must  beware  of  and  examine  every  mass 
that  comes  down  either  slowly  or  suddenly  in  the  com-se 
of  the  operation,  and  must  bear  in  mind  that  an  inverted 
uterus  is  not  always  to  be  distinguished  at  a  glance. 
When  the  uterus  is  unforttmately  inverted,  it  should  be  care- 
fully washed  with  solution  of  iodine,  and  retm-ned  after  the 
attachment  of  the  ttimoui'  has  been  cut  away.  A  few  wool- 
plugs,  each  attached  to  a  piece  of  string,  and  soaked  in 
tincture  of  iodine,  may  be  inserted  into  the  uterine  eavitj', 
and  carefully  removed  two  or  three  days  afterwards  piece 
by  piece.  When  thus  extracted,  it  is  not  ad%asable  to  pull 
at  all  the  strings  at  once,  nor  is  it  easy  to  find  out  which 
string  belongs  to  the  plug  nearest  to  the  os — to  that,  in 
fact,  which  should  be  pulled  out  fii'st.  Extraction  is  best 
effected  by  means  of  an  instrument  known  as  Sims'  screw 
(Fig.  122). 

It  consists  of  a  slender  steel  bar  five  or  six  inches  long, 
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and  moimted  on  a  wooden  handle.  At  the  point  is  a  fine 
screw.  The  har  being  introduced  like  a  sound,  the  point  is 
guided  to  the  os  and  pressed  against  the  wool.  By  gently 
rotating  the  instrument  on  its  long  axis  the  screw  soon  gets 
entangled  in  the  wool,  then  the  first  plug  can  he  drawn 
out.  The  other  plugs  are  successively  removed  in  the  same 
manner,  though  the  last  can,  as  a  rule,  he  safely  di-awn 
out  by  its  string.  The  instrument  saves  the  operator  from 
the  risk  of  inverting  the  uterus  once  more,  dming  traction 
on  the  strings. 

There  is  yet  another  danger  besetting  this  operation,  even 
more  serious  than  inversion  of  the  fundus  or  of  the  entire 
uterus.  In  di-awing  down  a  fibroid  which  has  a  broad 
attachment  to  the  inner  wall  of  the  uterus,  especially  when 
it  projects  from  near  the  cervix  posteriorly,  the  portion  of 
the  wall  whence  it  springs  may  become  inverted.  As  the 
Hue  of  jimction  between  the  tumoui'  and  the  uterine  wall 
is  difficult  to  define,  the  operator  may,  in  such  a  case,  cut 
through  the  latter,  laying  open  the  peritoneal  cavity. 

After  the  fibroid  has  been  completely  enucleated,  the 
uppermost  part  of  the  capsule,  kept  well  in  sight,  should 
be  freely  washed — first  with  water,  then  with  tincture  of 
iodine, — and  then  the  entire  capsule,  which  will  be  greatly 
shrunken,  must  be  plugged  with  pledgets  of  wool  soaked  in 
iodine.  The  vagina  is  next  plugged  in  the  same  manner  ;  the 
external  parts  are  then  cleaned,  and  the  patient  is  put  to  bed. 

The  plugs  may  be  left  in  place  for  about  forty-eight 
hom-s,  but  in  the  meantime  the  patient  must  be  carefully 
watched,  and  the  pulse  and  temperature  taken  at  regular 
intervals  of  fom'  or  six  hours,  lest  htemorrhage  or  septic 
infection  should  arise.  When  signs  of  the  former  appear, 
which  is,  fortunately,  very  unusual,  the  plugs  must  be 
removed,  together  with  any  clots  or  collection  of  fluid  blood 
that  may  be  discovered,  and  after  a  thorough  cleaning  with 
a  weak  iodine  solution  (about  a  drachm  of  the  tincture  to 
a  pint  of  tepid  water)  the  plugging  must  be  repeated.  When 
the  temperature  and  pulse  rise  high,  and  remain  so  for 
several  hours,  the  vagina  should  be  explored  in  the  same 
manner,  but  a  stronger  solution  of  iodine  should  be  used. 
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When  all  goes  well,  allowing  for  a  rise  of  temperatm-e 
to  about  100^,  and  for  various  relatively  mild  forms  of  con- 
stitutional distiu'bance  '  due  to  shock  and  the  anajsthetics, 
the  pltigs  should  be  carefully  removed  on  the  second  day, 
and  the  state  of  the  parts  explored  with  the  aid  of  a  Sims' 
speculum.  Ragged  shreds  of  tissue  should  be  out  away,  and 
if  any  part  of  the  interior  of  the  capsule  be  still  exposed, 
it  may  be  touched  with  tinotm-e  of  iodine,  applied  on  wool 
mounted  on  a  sponge-holder.  If  all  signs  of  haemorrhage 
have  ceased,  as  is  almost  invariably  the  case,  the  plugging 
need  not  be  repeated,  and  the  vagina  should  be  well  washed 
out  with  weak  iodine  solution  night  and  morning  until  all 
discharge  has  ceased.  The  speculum  must  be  used  occasion- 
ally for  inspection  of  the  cervix  and  the  os.  I  admit 
that,  owing  to  the  natm-e  of  the  capsule,  haemorrhage  is 
rare  after  enu.cleation,  and  septicaemia  is  not  very  common, 
but  both  have  occm-red,  and  the  surgeon  can  never  be  too 
careful  about  after-treatment  in  operations  performed  in  the 
region  of  the  uterine  cavity  and  the  vagina. 

Incision  of  the  Capsule. — When  a  fibroid  is  presenting 
at  the  OS  externum,  and  is  evidently  in  process  of  expulsion, 
when  that  process  is  progressing  slowly  but  steadily,  and  is 
influenced  by  the  administration  of  ergot,  it  is  sometimes 
sufficient  to  incise  the  capsiile  so  as  to  hasten  the  expulsion 
of  the  tumour  without  incui-ring  the  difiiculties  and  dangers 
of  artificial  enucleation.  Experienced  speciahsts  sometimes 
incise  the  capsule  before  the  tumom-  has  passed  out  of  the 
uterine  cavity;  they  first  dilate  the  cervix  by  means  of 
tents  or  hydrostatic  bags.  I  have,  however,  abeady  noted 
the  dangers  of  an  operation  of  this  kind. 

It  is  best  to  employ  the  cautery  for  incising  the  capsule. 
When  Paquelin's  thermo-cautery  is  used,  a  point  of  suitable 
size  is  heated,  and  an  incision  about  one  inch  long  is  burnt 
through  the  capsule.  The  point  should  be  made  to  penetrate 
the  capsule  to  the  extent  of  a  quarter  of  an  inch,  or  even 
deeper.     It  matters  little  if  the  tumour  be  burnt.* 

When  the  galvano-cautery  is  needed  for  incising  the  capsule, 

*  Buniing  the  tissnes  of  the  tumour  itself  has  been  practised  systematically 
and  successfully  by  Dr. .  Greenhalgh  aud  others. 
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a  firm  jilatiuimi  knife  (Fig.  69)  is  used.  It  is  applied  hot  to 
tlie  sm'face  of  the  capsule,  with  a  kind  of  sliding  or  cutting 
movement,  till  a  bum  of  about  an  inch  in  length  is  thus 
made  through  the  capsule.  It  does  not  matter  if  the  tumour 
itself  be  also  burnt.  After  the  tumour  has  been  exposed 
by  biuTiing  through  its  coverings,  its  fiu'ther.  attachment  to 
the  capsule  should  be  broken  down,  by  means  of  the  fingers, 
as  far  round  as  is  possible  until  the  part  is  reached  where 
the  growth  is  attached  to  the  wall  of  the  uterus.  If  this 
attachment  be  sufficiently  pedunculated,  the  operation  may 
be  completed  at  once  by  passing  the  platiniun  wire  of  a 
galvanic  ecraseur  (Figs.  70,  71)  over  the  tumour,  tightening 
it  round  the  neck,  and  then  allowing  the  wire  to  burn 
through  after  the  circuit  is  closed,  in  the  same  way  as  when 
a  cancerous  cervix  uteri  is  amputated,  an  operation  which 
will  be  described  in  the  next  chapter. 

If  the  base  of  the  tumoui-  be  very  broad,  ergot  should 
be  giA'en  to  increase  the  expulsive  action  of  the  uterus, 
which  is  abeady  present,  or  has  been  set  up  by  the  dilata- 
tion of  the  OS  and  rupture  of  the  capsule  of  the  tumom-.  By 
this  means,  the  tumoiu-  becomes  gradually  elongated,  and 
may  be  extruded  through  the  os  externum.  It  sometimes 
almost  blocks  up  the  vagina.  About  the  end  of  a  fortnight, 
an  attempt  may  again  be  made  to  remove  the  tiunour  by 
the  galvanic  ecraseur,  or,  at  least,  part  of  it  may  be  removed  in 
this  way,  especially  any  portion  that  may  have  become  sloughy; 
and  again,  at  a  subsequent  operation,  the  remaining  part 
of  the  tumom-  may  possibly  be  removed.  The  risk  of  septic 
poisoning  in  all  operations  about  the  vagina  and  uterus  should 
constantly  be  borne  in  mind,  and  antiseptic  ii-rigation  fre- 
quently practised  both  dui'ing  the  extrusion  of  the  fibroid 
and  after  its  ultimate  removal.  For  this  purpose,  a  solution 
of  corrosive  sublimate  (1  in  2,000)  may  occasionally  be  used, 
but  more  fi'equent  irrigations  should  be  practised  with  car- 
bolic acid  solution  (1  in  80),  or  tincture  of  iodine  diluted  with 
one  or  two  parts  of  water. 

Removal  of  a  Mucous  Polypus. — The  vagina  must 
first  be  well  washed  with  some  weak  antiseptic  solution,  such 
as  carbolic  acid  1  in  40,  sulphurous  acid  1  in  10,  or  twenty 
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miuima  of  tincture  of  iodine  to  the  pint  of  water.  Tlae 
cervical  canal  should  then  he  cleaned  by  pledgets  of  wool 
introduced  by  means  of  a  speculum-forceps.  The  wool,  after 
the  mucus  has  been  wiped  away,  must  be  dipped  in  the  anti- 
septic solution.  These  preliminary  precautions  must  never  be 
omitted.  A  Fergusson's  speculum  will  answer  very  well  for 
the  cleaning  of  the  cervical  canal  and  for  the  operation,  the 
patient  lying  on  her  left  side.  If,  however,  there  be  difficulty 
in  bringing  the  cervix  and  the  polypus  into  view,  a  Sims'  or 
Neugebauer's  speculum  is  preferable,  and  the  patient  should 
be  placed  in  lithotomy  position. 

A  uterine  polypus-forceps  (Fig.  123)  will  be  necessary  for  the 
removal  of  the  growth.  It  is  of  considerable  length,  and  has  a 
catch,  so  that  the  handles  can  be  fixed  whilst  the  polypus  is 


Fig.  123. — Utekine  Polypus-Forcep.s. 


being  twisted  ;  without  a  catch,  the  process  becomes  clumsy,  and 
the  teeth  of  the  forceps  may  slip  off  the  polypus  before  com- 
plete avulsion.  It  does  not  matter  whether  the  catch  be  placed 
on  the  shanks  a  little  above  the  bows,  or  between  the  bows,  or 
mounted  on  a  hinge  at  the  free  end  of  one  of  the  bows.  The 
first  two  varieties  of  catch  wiU  be  foimd  most  convenient  to 
those  sui'geons  who  are  accustomed  to  use  pressure-forceps  in 
abdominal  operations. 

If  there  be  any  difficulty  in  drawing  dovm  the  polyims,  a 
tenaculum- forceps  may  be  fixed  to  the  fundus  of  the  growth, 
and  the  polypus-forceps  can  then  be  applied  close  to  or  on  the 
pedicle,  but  as  a  rule  this  can  be  done  by  the  latter  instrument 
alone.  It  is  always  advisable  to  catch  the  pedicle  if  possible, 
for  when  the  polypus  is  grasped  by  its  fundus,  it  may  be 
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simply  crushed,  so  that  the  forceps  comes  away  bringing  a 
small  piece  of  tissue  between  its  teeth,  and  a  lacerated  mass  is 
left  behind.  When  the  forceps  has  been  made  to  grasp  the 
pedicle  satisfactorily,  the  bows  of  that  instrument  are  slowly 
rotated  in  one  direction,  till  the  polypus  is  t-wisted  away.  The 
stmnp  of  the  pedicle  does  not  retract  to  such  an  extreme  extent 
as  that  of  a  fibrous  polypus. 

This  operation  is  generally  very  easy  of  performance,  tJie 
only  difficulty  arises  from  crushing  the  tissue  of  the  fundus,  as 
just  described.  It  should  never  be  j)erformed  whilst  the  patient 
is  imder  treatment  for  any  acute  or  sub-acute  form  of  pelvic 
inflammation.  It  is  not  a  safe  operation  when  a  large  fibroid 
tumoiu-  of  the  uterus  exists,  or  when  the  uterus  is  infested  with 
small  fibroids.  I  was  called  upon,  in  1877,  to  make  a  necropsy 
of  a  woman  aged  fifty  who  had  sufEered  from  a  large  fibroid 
tumour.  A  mucous  polypus,  about  two  inches  in  length,  had 
been  twisted  off  ten  days  before  death.  Septic  symptoms 
followed,  ultimately  there  were  marked  rigors,  yet  the  patient 
had  been  apparently  in  good  health  before  the  operation.  I 
foimd  an  abscess  in  the  right  ovary,  another  in  the  right  broad 
Hgament,  and  a  third  below  it,  where  its  peritoneal  folds 
diverged.  There  was  diffuse  suppuration  in  the  cellular  tissue 
of  the  right  ovarian  vessels,  extending  from  an  inch  below  the 
kidney  to  the  brim  of  the  pelvis.  The  fibroid  was  a  large  myoma, 
eleven  inches  in  vertical  diameter;  it  weighed  7  lbs.  11  ozs., 
and  had  developed  in  the  posterior  wall  of  the  uterus,  whence 
it  could  be  completely  enucleated,  and  its  only  vascular  supply 
were  three  large  vessels  runnuag  from  the  walls  of  the  cervix 
close  to  the  os  externum.  There  was  no  pus  around  these 
vessels.  The  pedicle  of  the  polypus  sprang  fi-om  the  anterior 
wall  of  the  uterus  close  above  the  os  internimi.  It  looked  Hke 
a  long  decolom-ized  clot,  and  was  sloughy  at  its  extremity.  The 
kidneys  showed  signs  of  recent  congestion  ;  the  heart  was  large 
and  flabby.  There  was  much  tm-bid  serum  in  the  pericardium 
and  peritoneum. 

This  case  illustrates  the  dangers  of  interfering  with  a  mucous 
polypus  when  the  uterus  is  otherwise  in  a  morbid  condition. 
The  cervix  was  two  and  a  half  inches  in  length,  and  the 
external  os  was  naiTow,  so  that  there  was  not  sufficient  means 
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for  the  free  escape  of  discliarges.  The  vagina  had  been  kept 
clean  by  injections.  When  the  patient  is  in  good  health  and  the 
polypus  is  troublesome,  projecting  into  the  vagina  and  giving 
rise  to  discharge  or  hrcmorrhage,  it  is  right  that  the  sm-geon 
should  advise  and  perform  the  operation.  The  patient  should 
rest  for  at  least  twenty-four  hours,  and  a  weak  solution  of 
Coudy's  fluid  should  be  injected  night  and  morning  into  the 
vagina. 
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CHAPTER  XII. 

VAGINAL  EXTIRPATION  OF  THE  UTERUS— AMPUTATION  OF  THE 
CERVIX— TRACHELORRHAPHY. 

Operations  for  Uterine  Cancer:  General  Observa- 
tions.— There  can  be  no  doubt  that,  compared  with,  the  breast 
or  either  of  the  extremities,  the  uterus  is  in  a  highly  unfavom-- 
able  position  for  radical  operations,  when  it  is  subject  to  cancer. 
This  disease  almost  invariably  commences  at  the  cervix.  Ampu- 
tation of  the  cervix  by  the  ecrasem-,  or  better  still  by  the  galvano- 
cautery,  is  still  the  most  popular  and  widely  practised  operation ; 
it  is  far  less  difficult  than  more  extreme  measures,  and  is  not 
vmsurgical,  for,  as  Koeberle  and  John  Williams  have  shown,  the 
disease  generally  begins  near  the  os  externum  and  spreads  over 
the  surface  of  the  cervix,  attacking  the  vagina  and  adjoining 
organs  before  it  mounts  upwards  beyond  the  level  of  the  os. 
Dr.  Williams  has  noted  the  important  fact  that  when  recm-rence 
takes  place  after  supra- vaginal  amputation  of  the  cervix,  its  seat 
is  in  the  adjacent  connective  tissue  and  not  in  the  uterine  stump. 

Many  experienced  operators,  however,  often  prefer  more 
complete  operations  than  amputation  of  the  vaginal  portion  of 
the  cervix.  They  practise  supra-vaginal  amputation  of  the 
cervix — a  most  difficult  operation,  which  will  presently  be 
described — or  else  remove  the  uterus  completely.  Provided  that 
the  latter  be  done  through  the  vagina  and  not  by  abdominal 
section,  the  risk  is  not  very  high.  Brennecke  states  (see  Year 
Book  of  Treatment  for  1886)  that  "while  the  mortaHty,  as  given 
by  Hoffmeier  for  supra- vaginal  amputation,  compared  with  total 
extirpation,  is  lower  (12  per  cent,  against  26) ;  return  of  disease 
occurred  in  28  per  cent,  of  the  total  extirpation  for  41-5  per 
cent,  of  the  partial."    Statistics  of  special  operators  in  this 
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country,  and  iiarticiilarly  iu  Germany,  have  displayed  almost 
brilliant  results,  but  the  mortality  in  nearly  three  hundi-ed  cases 
collected  by  Dr.  William  Duncan  exceeded  28  per  cent.  As  in 
the  case  of  oophorectomy,  the  general  surgeon  must  not  rely 
on  the  results  of  an  experience  which  he  may  not  possess. 

Cases  suitable  for  Total  Extirpation.— Koeberle  goes 
so  far  as  to  say  that  this  operation  is  only  justifiable  when 
rendered  relatively  simple  and  safe  by  the  existence  of  complete 
prolapse  of  the  uterus.  Cancer  beginning  in  the  body  of  the 
uterus — a  very  rare  condition — and  sarcoma  of  the  fundus  may 
be  treated  by  supra-vaginal  hysterectomy,  as  in  fibroid  disease, 
should  there  be  fair  evidence  that  the  morbid  growth  does  not 
extend  to  the  cervix.  The  objections  to  this  operation  for  the 
ordinary  form  of  cancer  will  be  stated  after  the  description  of 
supra-vaginal  amputation  of  the  cervix.  When  cancerous  disease 
has  evidently  advanced  high  up  the  cervical  canal,  as  in  the 
rarer  form  of  cancer  of  the  cervix  which  extends  upwards  and 
not  downwards,  and  when,  at  the  same  time,  the  mobility  of  the 
uterus  remains  unimpaired,  and  no  deposit*  can  be  felt  near  the 
cervix,  total  extirpation  may  be  considered  as  fairly  justifiable. 
The  state  of  the  broad  ligaments  and  adjacent  connective  tissue 
should  be  ascertained  by  rectal  and  recto-abdominal  exploration 
(see  pages  69,  71). 

Total  Extirpation  of  the  Uterus  through  the  Va- 
gina, t— The  instruments  required  for  this  operation  will  be— 


Clover's  crutch. 
Higginson's  syringe. 
Sims'  speculum. 
Strong  and  slender  volsellee. 
(Figs.  23,  120). 
Scalpel. 

Six  sponge-holders  with 
small  sponges. 

Two  pairs  of  long-handled 
scissors  bent  on  the  flat. 


Two  large  pressure-forceps, 
straight-bladed  (Fig.  40). 
Broad  metal  reti'actor. 
ISTos.  1,  3  and  4  silk  twist  for 
ligatm^e. 

Pedicle-needle  (Fig.  44), 
armed  with  No.  3  silk  ligatm-e. 

Two    glass  di-ainage-tubes 
(page  126). 
Needle-holder. 


*  Inclm-ation  caused  by  cellulitis  ("parametritis"),  complicatiug  cancer, 
caiiuot  well  be  distiuguislied  from  ti-ue  cancerous  infiltration  of  tlie  connective 
tissue  around  tlie  cervix.  , 

t  Total  extirpation  of  tlie  uterus  by  abdominal  section  ("  Freund  s  Operation  ) 
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The  patient  is  laid  on  her  back,  and  then  the  anaasthetic  is  ad- 
ministered. When  tinder  its  influence,  she  is  placed  in  lithotomy 
position,  and  it  will  greatly  economize  assistance  if  the  lower 
extremities  be  kept  apart  by  means  of  a  Clover's  crutch  (page 
132).  The  nates  are  brought  close  to  the  edge  of  the  operating 
table,  and  a  pan  is  placed  on  the  floor  vertically  below  the  seat 
of  operation.  The  operator  sits  on  a  stool  or  low  chair  facing 
the  perineimi ;  the  chief  assistant  stands  on  his  right,  and  the 
chief  niu'se  on  his  left  hand. 

The  vagina  is  thoroughly  washed  out  with  carbohzed  water, 
by  means  of  a  Higginson's  syringe.  A  Sims'  speculum  is  then 
passed  along  the  posterior  vaginal  wall.  The  cancerous  ulcer 
shoidd  have  been  previously  plugged  with  iodoform  wool,  or 
otherwise  rendered  as  clean  as  possible.  The  anterior  Kp  is 
then  seized  by  means  of  a  volsella  (Fig.  23),  and  the  uterus  is 
drawn  down  tiU  the  os  externum  is  brought  as  near  as  possible 
to  the  vulvar  aperture.  The  volsella  is  then  given  in  charge  of 
the  assistant. 

Separation  of  the  Cervix  from  the  Vagina  and  other  Struc- 
tures.—  The  assistant  grasps  the  volsella  with  his  left 
hand*  and  depresses  its  handles  so  as  to  pull  the  cervix  back- 
wards and  downwards.  The  operator  then  cuts  thi-ough  the 
vagiuar mucous  membrane  along  its  anterior  reflection  on  to  the 
cervix  by  means  of  the  scissors,  so  that  a  semi-cii-cular  wound 
is  made  in  the  anterior  fornix:,  with  its  convexity  forwards. 
From  this  stage  onwards  the  assistant  must  keep  the  haemor- 
rhage constantly  in  check,  by  means  of  the  mounted  sponges. 

A  catheter  is  passed  into  the  bladder.  The  anterior  part  of 
the  uterus  is  then  cut  away,  with  scissors,  from  its  cellular 
connections  with  the  bladder.  The  blades  of  the  instrument 
must  be  kept  close  to  the  uterus.  The  peritoneum  should  not 
be  opened  at  this  stage,  for  in  attempting  to  cut  through  it 
the  operator,  as  I  have  witnessed,  may  push  it  upwards  out  of 
reach,  and  even  partially  detach  it  from  the  uterus.     If  the 

is  very  perilous,  and  appears  to  be  almost  discarded.  I  shall  presently  describe 
a  case  of  a  kindred  form  of  operation  where  the  cancerous  uterus  was  pregnant. 

*  The  operator  will  require  his  left  forefinger  to  explore  the  structures  through 
which  he  cuts.  It  is,  therefore,  not  advisable  for  him  to  hold  the  volsella  in  his 
left  hand. 
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miieous  membrane  be  really  cut  tkrough,  the  viscera  may  be 
wounded. 

The  speculum  is  now  removed  and  the  cervix  completely  sepa- 
rated from  the  vaginal  mucous  membrane.  To  do  this,  the  assis- 
tant should  seize  the  posterior  lip  of  the  os  with  the  volsella, 
and  draw  the  cervix  downwards  and  well  forwards,  so  as  to  bring 
its  posterior  aspect  into  view.  Then  the  operator  divides  the 
vaginal  mu^cous  membrane  along  its  posterior  reflection  on  to  the 
cervix  with  the  scissors ;  in  this  manner  another  semi-cii'cular 
wound  is  made,  its  ends  uniting  with  those  of  the  first,  which 
lie  to  the  front  of  the  cervix.  As  before,  the  scissors  must  be 
kept  close  to  the  cervical  tissue. 

The  cervix  being  thus  detached,  Douglas's  pouch  is  now 
opened  up.  Care  must  be  taken  not  to  cut  too  far  laterally, 
lest  the  broad  ligaments  be  wounded. 

At  this  stage  of  the  operation  the  uterus  will  remain  con- 
nected to  surrounding  parts  by  the  broad  ligaments  and  the 
utero-vesical  fold  of  peritoneum.  Some  operators  secm-e  and 
divide  the  ligaments  first.  It  is  best,  except  in  cases  where 
some  peculiarity  due  to  the  extent  and  direction  of  the  morbid 
growth  or  any  unforeseen  contingency  renders  it  advisable,  in 
the  opinion  of  the  sui-geon,  to  proceed  in  an  opposite  manner, 
to  divide  the  remaining  peritoneal  connection  fii-st.  Otherwise 
the  broad  ligament  wiU  be  less  accessible  and  too  tense  for  the 
safe  application  of  the  ligature. 

The  utero-vesical  fold  of  peritoneum  should,  therefore,  be 
divided.  In  order  to  do  so,  the  operator  sUps  his  left  fore- 
finger (and  middle  finger  as  well,  ii  there  be  room)  thi-ough  the 
hole  in  Douglas's  pouch,  over  the  fundus  and  front  of  the  body 
of  the  uterus,  till  the  point  of  the  finger  presses  on  the 
reflection  of  peritoneum  from  the  bladder  on  to  the  uterus. 
The  peritoneum  is  then  divided  by  a  scalpel  or  scissors,  the 
operator  holding  the  instrument  in  his  right  hand,  and  cutting 
.  close  against  the  uterus  :  the  finger  beHnd  the  peritoneum 
serves  as  a  guide.  The  catheter  should  remain  in  the  bladder 
at  this  stage  of  the  operation.  The  above  manoeuvi-es  axe  much 
simpHfied  should  the  uterus  happen  to  be  retroflexed. 

The  uterus  is  now  entirely  free,  excepting  at  its  lateral 
connections  Avith  the  broad  Ugaments,  which  have  been  rendered 
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.as  accessible  as  possible  by  the  previous  dissection.  The  operator 
shoiilcl  calmly  and  deliberately  explore  them,  so  as  to  recognize 
thoroughly  what  he  is  about.  He  must  avoid  pushing  malig- 
nant tissue  into  the  peritoneal  cavity. 

Secarimj  the  Broad  Ligaments. — In  order  to  get  at  the 
broad  ligaments  for  the  purpose  of  seeming  them  as  safely 
as  possible,  the  fundus  is  pulled  through  the  posterior,  part  of 
the  wound,  with  the  aid  of  a  strong  volsella  (Fig.  120) — that 
Avhich  has  held  the  cervix  should  not  be  used — or  a  large 
pressm-e-forceps  (Fig.  40).  This  forcible  retroflexion  of  the 
utei-us  is  especially  necessary  when  that  organ  is  bulky.  It  is, 
however,  never  very  easy  to  effect.  The  right  hand  should  be 
pressed  on  the  hypogastrium,  whilst  the  left  forefinger  is  passed 
thi'ough  the  posterior  part  of  the  wound,  and  hooked  over  the 
fundus.  When  the  body  of  the  uterus  is  pulled  down  into  the 
woimd,  the  operator  must  take  hold  of  it  with  the  volsella  or 
forceps  held  in  his  right  hand. 

The  broad  ligaments  must  now  be  secm-ed.  When  that  is 
effected,  all  sources  of  htemorrhage  will  be  controlled,  since  the 
uterine  and  ovarian  arteries  will  then  be  included  in  the  forceps 
or  ligatm'e  applied  to  the  ligaments  (b  b,  Fig.  12,  page  42). 
This  pai't  of  the  operation  is  the  most  dangerous.  The  removal 
of  the  ovaries  and  tubes  entire  is  desii'able,  and  it  is  especially 
important  that  the  tubes — integral  parts  of  the  cancer-infected 
uterus — should  come  away.  When  the  ovary  is  left  behind,  the 
patient  is  liable  to  suffer  from  distressing  pain  during  the 
menstrual  period.  Unfortunately,  whilst  the  transfixion  and 
ligature  of  the  broad  ligament  on  the  uterine  side  of  the  ovary 
are  comparatively  easy  and  safe,  the  application  of  the  ligature 
external  to  the  ovary  and  tube  is  very  difiicult  and  hazardous. 
In  tying  the  ligatm'e  in  ovariotomy,  the  pedicle,  already  kept 
moderately  tense  and  well  in  sight  dm'ing  transfixion,  can  be 
relaxed  as  the  loop  is  drawn  tight.  Thus,  the  operator  can  see 
where  he  has  applied  the  ligatiu-e,  and,  by  being  able  to 
relax  the  pedicle,  can  make  sui'e  that  it  is  di-awn  tight 
enough.  In  vaginal  extirpation  of  the  uterus,  the  structures 
to  be  transfixed  can  never  be  brought  so  well  into  view,  and 
it  is  very  difficult  to  be  able  to  relax  the  ligament  sufficiently  as 
the  loop  is  being  tied.    In  order  to  xmderstand  this,  the  sm-geon 
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need  only  remember  that  tlie  ligament  is  drawn  down  close  to 
the  vulva,  and  that,  if  the  appendages  are  to  be  amputated 
entire,  the  ovarian  vessels  in  the  infundibulo-pelvic  ligament, 
naturally  high  in  tlie  pelvis,  have  to  be  tied.  They  must,  it  is 
clear,  be  made  very  tense,  in  order  to  allow  of  the  necessary 
manipulation. 

In  one  case  where  I  was  present,  the  pedicle  was  transfixed 
on  each  side  external  to  the  tube  and  ovary  with  comparative 
ease.  The  vagina  and  pelvis  were  capacious,  and  the  tubes  and 
ovaries  could  be  brought  fairly  into  sight.  Just  as  the  opera- 
tion was  being  concluded  violent  haemorrhage  occurred,  and  the 
abdominal  aorta  needed  compression.  The  ligature  on  the 
stump  of  the  left  pedicle  had  given  way.  Sir  Spencer  Wells' 
advice  was  followed,  and  cyst-forceps  were  applied  to  botli 
pedicles.    The  patient  died,  but  not  from  hasmorrhage. 

I  have  known  the  iiterus,  not  in  itself  very  bxilky,  to  block  up 
the  vagina  to  such  an  extent,  that  only  the  left  broad  ligament 
•could  be  reached.  It  was  therefore  secured,  and  the  uterus 
was  then  cut  vertically  into  halves,  from  the  fundus  to  the 
cervix,  by  means  of  the  scissors.  The  right  half  hardly  bled  at 
all,  as  its  vessels  in  the  unsecured  right  broad  ligament  were 
stretched  and  twisted.  The  left  half  of  the  uterus  was  cut 
away,  then  the  right  broad  ligament  was  readily  transfixed 
and  ligatui'ed. 

I  believe  that  the  above  manoeuvre,  originally  practised  by 
Dr.  A.  R.  Simpson,  is  frequently  advisable.  In  any  case,  when 
ihe  broad  ligament  is  secured,  a  straight-bladed  large  pressm-e- 
forceps  (Fig.  40)  must  be  made  to  hold  it  close  to  the  uterus. 
A  strongly-curved  pedicle-needle  (Fig.  44),  armed  with  No.  3 
or  4  silk,  is  made  to  transfix  the  broad  ligament  from  behind, 
external  to  the  forceps.  The  ligature  is  then  seciu-ed,  as  in 
ovariotomy  (Figs.  103,  104).  ■  As  the  ends  of  the  thread  are 
being  pulled  tight,  the  assistant  must  remove  the  large  pressm-e- 
forceps.  The  ends  of  the  other  thi-ead  are  then  tied  round  the 
opposite  side  of  the  broad  ligament. 

The  broad  ligament  is  now  cut  through  between  the  ligatiu-e 
and  the  uterus ;  the  ends  of  the  ligatm-e  should  be  left  uncut 
till  the  vaginal  wound  has  been  attended  to,  later  on.  The 
uterus  is  then  drawn  to  the  ligatm-ed  side,  and  the  opposite 
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broad  ligament  is  secured  in  the  same  manner.  Many  operators 
tie  a  single  ligatiu-e  round  each  broad  ligament,  sinking  it  into 
the  groove  abeady  formed  by  the  transfixing  ligatures.  Dr. 
W.  Duncan  employs  a  broad  flat  retractor  to  facilitate  this 
stage  of  the  operation. 

I  have  been  speaking  of  the  ligature  and  division  of  the 
broad  hgament  on  the  uterine  side  of  the  ovary.  When  the 
ovary  and  the  fimbriated  extremity  of  the  Fallopian  tube  are 
removed,  the  process  will  be  far  more  difficult.  In  some 
cases  the  proximal  side  of  the  ligament  will  be  so  tense  that 
no  ligatures  can  be  trusted ;  then  it  must  be  seized  with  a  large 
pressure-forceps,  which  is  left  on  for  a  day  or  two.  The  forceps 
is,  however,  no  sheet-anchor  in  this  operation.  It  compresses 
much  tissue  besides  the  vessels  which  it  is  designed  to  secm-e, 
and  may  set  up  sloughing ;  it  may  also  tear  away  by  its  own 
weight  if  improperly  supported.  It  takes  u]3  much  room  in 
the  vagina,  and  I  have  known  it  to  cause  very  severe  pain.  It 
does  not  always  succeed  in  stopping  htemorrhage.  In  one 
operation,  where  I  was  assistant,  I  noticed  that  it  crushed  the 
structures  of  the  broad  ligament  and  made  them  bleed ;  but, 
fortunately,  in  this  case  the  forceps  had  been  applied  on  the 
distal  side  of  the  ligature. 

Rciuoml  of  the  Uterus. — Both  broad  ligaments  having  been 
divided,  the  uterus  now  comes  away.  The  cut  surfaces  of  the 
pedicles  should  be  inspected,  and  any  bleeding  points  must  be 
secured  by  ligature,  or,  if  more  convenient,  by  pressure-forceps, 
which  must  be  left  on  for  six  or  eight  hours. 

The  Treatment  of  the  Vacjiiial  Wound  :  The  Question  of  Drain- 
cKje. — The  vaginal  woimd,  after  the  removal  of  the  uterus, 
a,ppeaxs  smaller  than  the  inexperienced  operator  might  perhaps 
expect.  Thi'ough  it  omentum,  or  the  remains  of  the  append- 
ages, are  apt  to  prolapse.  Some  operators  simply  leave  the 
flaps  of  the  vaginal  wound  free  after  pushing  up  any  prolapsed 
structure,  using  no  sutures,  and  trusting  to  the  packing  of  the 
vagina  to  prevent  further  prolapse.  When  the  operator  prefers 
to  close  the  Avound,  a  cmwed  needle,  armed  with  No.  3  silk,  is 
passed,  by  the  aid  of  a  needle-holder,  tlu'ough  the  anterior 
fornix,  close  to  the  edge  of  the  woimd,  and  near  its  outer 
extremity.    It  is  then  made  to  transfix  one  pedicle,  and  to 
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emerge  close  to  the  opposite  edge  of  tlie  wound  through  tlie 
tissues  of  the  posterior  fornix.'  The  sutui-e  is  then  tied,  and  the 
other  pedicle  is  treated  in  the  same  manner.  The  inclusion 
of  the  pedicles  is  never  easy,  and  may  he  impossihle. 

The  propriety  of  drainage  is  much  disputed.  Some  surgeons 
sew  up  the  wound*  after  pushing  the  stumps  of  the  appendages, 
with  the  ligatures  cut  short,  into  the  abdominal  cavity  ;  drainage 
is  probably  advisable  in  most  cases.  The  simplest  form  is  a 
'  long  Keith's  drainage-tube  (Fig."  55)  ;  this  is  passed  about  half 
an  inch  beyond  the  vaginal  Avound.  The  vagina  is  then  packed 
with  iodoform-wool,  pvit  in  piece  by  piece,  with  the  aid  of  a 
speculum-forceps  (Fig.  15).  It  is'  advisable  to  blow  iodoform 
powder  over  each  pledget,  by  the  aid  of  an  insufflator  (Fig.  63). 
Dr.  W.  A.  Duncan  has  devised  a  T-shaped  drainage-tube,  so 
arranged  as  to  allow  of  washing-out  the  parts  very  effectually 
(see  "  On  Extirpation  of  the  Entire  Uterus,"  Transactions  of 
the  OUtctrical  Societi/,  vol.  xxvii.,  1885,  page  11). 

The  question  is  not  settled.  Five  years  ago,  when  making  a 
necropsy  on  a  patient  who  died  on  the  second  day  after  this 
operation,  where  no  tube  had  been  inserted,  I  found  a  pool  of 
brick-dust  coloui-ed  fluid  in  the  hoUow  in  front  of  the  sacrum. 
It  is  difficult  to  understand  how  that  part,  perfectly  dependent 
as  the  patient  lay  on  her  back,  could  have  been  readily  drained. 
The  peritoneal  relations  are  greatly  altered,  and  it  is  not  easy 
for  the  operator  to  know  where  to  place  the  end  of  the  tube  to 
ensm-e  escape  of  serum.  When  he  employs  the  tube,  the  point 
should  simply  lie  a  little  within  the  vaginal  wound. 

Dressing  of  the  Case  and  Management  after  Operation.— K  thick 
pad  of  iodoform-wool  is  laid  over  the  vulva  after  the  vagina 
has  been  dressed;  and  a  sponge  is  placed  over  the  mouth  of 
the  drainage-tube,  if  that  appliance  has  been  employed.  The 
iodoform-wool  plugs  must  be  frequently  inspected  and  changed. 
When  the  drainage-tube  is  used  the  pelvic  cavity  must  be 
washed  out,  should  the  temperatm^e  rise  high  or  the  discharge 
from  the  tube  become  foetid.  The  sutm-es  in  the  vagmal  wound 
must  be  removed  at  the  end  of  a  fortnight,  a  Sims'  speculum 
being  passed  along  the  posterior  wall  of  the  vagma  after  the 

*  Dr.  Staiide,  of  Hamburgli,  uses  a  continuous  catgut  suture. 
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patient  lias  been  placed  on  her  back,  so  as  to  bring  ilie  Avonnd 
well  into  view. 

Amputation  of  the  Cervix.— This  operation  is  performed 
eitlier  for  malignant  disease,  or  for  the  cure  of  the  troublesome 
results  wliich  may  follow  hypertrophic  elongation  of  the  cervix. 
The  question  of  operation  in  malignant  disease  has  been  dis- 
cussed in  relation  to  the  total  extirpation  of  the  uterus.  Ampu- 
tation as  performed  for  malignant  disease  will  first  be  described. 
In  cases  of  hypertrophic  elongation,  the  same  kind  of  amputa- 
tion is  often  adopted,  but  some  authorities  add  certain  plastic 
proceedings. 

Amputation  of  the  cervix  may  be  performed  after  several 
distinct  methods.  I  shall  describe  amputation  by  the  galvano- 
cautery  and  by  the  ecraseur ;  supra- vaginal  amputation,  or 
complete  removal  of  the  cervix  by  the  knife  ;  amputation  by  the 
knife  wdth  application  of  caustics  ;  and  amputation  of  the  vaginal 
portion  of  the  cervix  by  the  knife  and  scissors.  The  first  thi'ee  are 
more  fi'equently  performed  in  this  country  than  the  remainder. 

Amputation  of  the  Cervix  Uteri  by  the  Galvano- 
Cautery.* — The  patient  having  been  brought  imder  the  influ- 
ence of  an  antesthetic  is  placed  in  the  lithotomy  position.  The 
knees  are  held  apart  by  assistants  or  a  Clover's  crutch  (page 
132).  A  Sims'  speculum  is  introduced  into  the  vagina,  and  the 
cancerous  cervix  is  seciu'ed  by  the  volsella.  This  may  be 
drawn  down  very  gently,  as  the  cancerous  tissues  are  readily 
torn.  The  volsella  should  be  made  to  seize,  as  far  as 
possible,  healthy  tissue  above  the  diseased  portion  of  the  cervix, 
care  being  taken  to  avoid  Douglas's  pouch  behind  and  the 
bladder  in  front. 

The  loop  of  platinum  wire  (Fig.  70,  page  152)  is  passed 
over  the  handles  of  the  volsella,  and  adjusted  above  its  prongs 
while  the  wire  is  cold.  The  Avire  is  then  dr-awn  tight  enough 
to  touch  evenly  all  roimd  the  part  of  the  cervix  to  be  removed. 
Care  is  again  taken  to  avoid,  if  possible,  Douglas's  pouch,  and 
a  firm  stout  catheter  is  passed  into  the  bladder  and  pushed  up 
so  as  to  raise  it  out  of  danger.    If  the  shape  of  the  cervix  be 

*  Tliis  descii]itio7i  of  the  operation  is  Aviitteii  by  Dr.  Steavcii.soii.  Sou  Intro- 
duction to  Chapter  V. 
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Kiich  that  the  wiru  eusily  shps  down  ou  to  the  volsella,  it  can  he 
kept  in  its  place  hy  an  ivory  pin  passed  through  the  tissues, 
just  helow  the  part  through  whicli  it  is  desired  that  the  wire 
sliould  hurn  its  Avay. 
■  When  the  operator  is  perfectly  satisfied  that  the  wire  is  in 
the  right  position  the  circuit  is  closed,  and  he  orders  his 
assistant  to  increase  gradually  the  strength  of  the  cm-rent  until 
a  slight  hissing  sound  proclaims  that  the  wii'e  is  hot,  and  has 
commenced  hurning  its  Avay  through  the  mucous  memhrane. 
This  must  be  done  slowly,  and  the  wire  should,  if  possible,  be 
kept  at  a  dull  red  heat.  It  is  seldom  that  the  operator  or  his 
assistant  can  see  the  colour  of  the  wii-e  ;  they  will  therefore  have 
to  be  guided  to  a  great  extent  by  the  slight  amount  of  smoke 
and  hissing  noise  produced.  The  operator  can  also  feel,  hy 
keeping  slight  traction  on  the  wii-e,  whether  it  is  pas.sing  too 
easily  and  quickly  thi'ough  the  tissues.  The  traction  main- 
tained should  be  just  sufficient  to  keep  the  wire  tight  against 
the  unsevered  part  of  the  cervix,  and  not  enough  to  make  the 
Avire  itself  cut  through.  The  wire  ought  to  progress  simply  by 
its  cauterizing  action.  If  the  traction  be  so  great  as  to  make 
the  wire  cut  its  way  through  as  with  an  ordinary  ecraseui-,  or  if 
the  wire  be  raised  to  a  white  heat— in  which  case  it  cuts  as  fi-eel}^ 
and  quickly  as  a  knife — hsemorrhage  will  follow,  and  one  of 
the  great  advantages  of  the  galvanic  ecrasem-  will  be  lost.  If 
the  Avire  be  used,  as  it  ought  to  be,  at  a  duU  red  heat,  the  ends 
of  the  severed  vessels  are  closed  by  its  cauterizing  action  as  it 
proceeds  through  the  tissues,  and  the  ends  of  the  nerve  are  also 
destroyed  as  in  a  burn,  of  the  third  degree,  so  that  the  after- 
pain  is  less  than  Avhen  the  knife  or  ordinary  ecraseur  is  employed. 
Should  the  Avire  slip  during  the  progress  of  the  operation  the 
circuit  must  be  broken,  and  in  a  few  seconds  the  AA'ii-e  wdl  have 
cooled  doAvn  sutficiently  for  the  operator  to  readjust  it  Avith  his 
fingers.  If  the  Avire  proceed  in  the  desired  dii'ection,  no  inter- 
ruptions are  necessary  for  the  pm-pose  of  injecting  ice-cold 
Avater  to  cool  the  parts,  as  directed  by  some  waiters.  The  Avn-e 
is  speedily  cooled,  if  necessary,  by  breaking  the  circuit,  and  the 
vagina  and  vulva  can  be  well  protected  by  ivory  retractors. 
Care  should  be  taken  that  the  conducting  metal  rods  of  the 
ecraseiu-  do  not  come  in  contact  with  the  metal  speculum  or 
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blades  of  the  volsella,  as  the  current  miglit  thereby'  be  short 
circuited.  It  is  often  an  advantage  from  time  to  time  to  arrest 
the  cmTent,  so  that  the  operator  may  ascertain  Avith  his  finger 
whether  the  wii-e  is  bui-ning  its  way  tlu-ough  in  the  dii-ection  he 
wishes. 

When  the  part  to  be  removed  is  quite  severed  the  loop  will 
have  disappeared,  and  the  short  remaining  portion  of  the  wire  is 
foimd  quite  tightly  approximated  to  the  small  piece  of  porcelain 
which  keeps  apart  the  ends  of  the  conducting  rods. 

The  serious  consequences  which  may  follow  the  opening  of 
Douglas's  pouch  are  not  so  great  when  the  galvanic  ecraseui-  is 
used  as  with  other  modes  of  performing  the  operation.  In 
the  account  of  the  operation  given  by  Dr.  Karl  Pawlik  iu  the 
irioicr  KJinik,  Jahnjang  viii.,  Heft  xii.,  1882,  many  operations 
are  mentioned  in  which  Douglas's  pouch  was  opened  without  any 
serious  consequences.  It  was  found  that,  in  most  cases,  the  hot 
wire  glued  together  the  severed  sm-faces  of  the  peritoneum,  and 
no  ni  residt  followed.  This  advantage  of  the  galvanic  over  all 
other  methods  of  removal  of  the  cervix  uteri  must  be  borne  iu 
mind  when  deciding  what  means  to  adopt.  It  is  not  diiScult  to 
determine,  by  examination  of  the  eschar  on  the  stump,  whether 
any  cancerous  material  is  left,  as  such  material  will  appear  as 
a  raised  whitish-colom-ed  tissue  on  what  ought  to  be  an  even 
browner-coloui-ed  bm-nt  sui'face  marked  by  crescentic  lines, 
showing  the  progress  of  the  wii-e.  Should  any  diseased  tissue 
be  left  it  may  be  removed  by  readjusting  the  galvanic  eoraseur 
and  again  proceeding  as  akeady  described ;  or  a  Volkmann's 
spoon  may  be  used  to  scrape  out  all  the  cancerous  substance, 
and  the  cavity  thereby  made  cauterized  by  a  galvano-cautery 
porcelain  point  (page  151).  Atresia  of  the  os  is  said  to  follow 
the  removal  of  the  cervix  uteri  by  galvano-cautery,  but  this 
drawback  to  the  operation  does  not  occur  nearly  so  fi-equently 
as  is  supposed,  and  when  it  does  take  place  it  is  easily  remedied, 
either  by  dilating  the  os  by  graduated  bougies  or  by  the  use  of 
electrolysis  in  the  same  way  as  it  is  employed  for  strictures  in 
other  parts  ;  the  passage  will  then  be  speedily  restored  to  its 
normal  calibre. 

The  eschar  left  after  removal  of  the  cervix  uteri  by  galvano- 
cautery  separates  in  from  eight  to  fourteen  days.  Antiseptic 
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solutions  may  be  injected  daily  into  tlie  vagina  before  and  after 
the  separation  of  tlie  escliar,  except  when  the  peritoneum  has 
been  opened,  when  it  is  advisable  not  to  use  any  injection  until 
the  eschar  has  come  away,  by  which  time  the  woimd  in  the 
peritoneum  will  have  become  healed.  Should  any  hajmon-hage 
take  place,  either  at  the  time  of  the  operation  or  subsequently, 
it  can  be  best  arrested  by  the  application  of  the  galvano-cautery 
porcelain  point,  or  by  the  Pac[uelin's  cautery.  The  objections 
to  the  latter  method  are  that  its  action  cannot  be  so  easily 
limited  as  with  the  galvano-cautery  point,  and  more  tissue  is 
destroyed  than  is  necessary.  It  is  liable  to  injure  the  vulva  or 
vagina  at  its  introduction  or  removal,  and  the  suffering  is  greater 
if  used  without  an  anaesthetic. 

Whatever  may  be  the  relative  results  of  this  operation,  of 
total  extirpation  of  the  uterus,  and  of  supra-vaginal  amputation 
of  the  cervix  in  the  practice  of  experts,  amputation  by  the 
galvano-cautery  is  probably  the  favom-ite  and  certainly  the 
more  advisable  proceeding  for  general  sm'geons,  and  for  those 
who  have  not  operated  extensively  on  the  female  organs.  It  is 
very  probable  that  it  may  entirely  replace  the  other  two  opera- 
tions, which,  though  described  in  this  manual  because  largely 
practised,  are  considered  by  many  authorities  as  somewhat 
desperate  undertakings  (see  page  317). 

Amputation  by  the  ^craseur. — There  are  often  certain 
difficulties  in  the  way  of  the  galvano-cautery ;  the  battery 
is  not  very  portable,  and  it  may  happen  that  when  the  surgeon 
is  ready  to  operate,  the  cautery  cannot  be  made  to  act,  owing  to 
some  mismanagement  on  the  part  of  assistants.  Hence,  the 
ecraseur  is  preferred  by  some  operators.  It  is  by  no  means  so 
safe  as  the  cautery.  The  wire  is  apt  to  drag  down  the  posterior 
fornix,  and  to  tear  tkrough  Douglas's  pouch,  and  then  the  results 
are  certainly  more  serious  than  when  the  same  parts  are  acci- 
dentally damaged  by  the  cautery  wire. 

The  ecraseur  is,  on  the  other  hand,  very  portable,  and  when 
the  surgeon  happens  to  be  accustomed  to  operate  on  the  cervix 
and  on  parts  in  its  neighbourhood,  or  has  used  that  instrument 
frequently  on  other  parts,  he  may  feel  justified  in  preferring  it 
to  the  galvano-cautery.  The  straight  ecraseiu-,  as  used  in  ampu- 
tating the  tongue,  is  dangerous,  as  the  cervix  must  be  di-awi 
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very  low  down  before  the  chain  can  he  applied 
the  risk  of  tearing  diseased 
parts  of  the  cervix,  and  of 
distiu-bing  any  products  of 
inflammation  which  may 
happen  to  lie  near  the  cervix 
above  the  vagina.  Hence,  it 
is  best  to  employ  a  cmwed 
ecrasem'  (Fig.  124). 

The  patient  should  be 
jJaced  in  the  Hthotomy  posi- 
tion, with  the  knees  secured 
by  a  crutch  (page  132). 
Experienced  operators  with 
experienced  assistants  often 
prefer  the  semi-prone  pos- 
t;u'e.  The  parts  are  cleaned 
by  free  application  of  tepid 
water,  thrown  up  by  means 
of  a  Higginson's  syringe, 
and  subsequent  sponging, 
small  sponges  movmted  on 
holders  being  necessary. 
The  point  of  the  instrmnent 
is  then  passed  into  the 
posterior  fornix,  and  the 
<?hain  is  slipped  round  the 
cervix  above  the  level  of 
the  cancerous  growth  and 
made  fast  in  the  usual 
manner.  The  reflection  of 
the  vaginal  mucous  mem- 
brane on  to  the  cervix  must 
be  avoided.  The  chain  is 
then  made  firmer  at  in- 
tervals of  half  a  minute, 
imtil  the  parts  are  cut 
through.  The  handle  must 
only  be  worked  once  at  each 
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interval.    The  after-treatmeut  will  be  the  same  as  when  the 
galvauo-cautery  is  employed. 

Supra-Vaginal  Excision  of  the  Cervix.— When  the 
knife  is  employed  it  is  advisable  to  remove  the  entii'e  cervix. 
This  can  be  done  by  an  operation  which  in  many  respects 
resembles  total  extirpation  of  the  uterus.  The  operation  is 
of  necessity  difficult,  and  the  inexperienced  must  not  be  misled 
b}^  the  statistics  of  skilled  specialists,  which,  in  these  cases,  are 
not  so  very  brilliant.  Sckroder's  mortality  was  but  12'37  per 
cent.,  but  others  cannot  claim  so  low  a  percentage.  Demon- 
strations, diagrams,  and  experiments  on  dead  subjects  make 
operations  of  this  kind  look  almost  easy,  but  the  rules  for 
avoiding  m'eters,  uterine  arteries,  and  other  important  structm-es 
are  less  eas}^  to  follow  on  a  live  patient,  especially  when  ana- 
tomical relations  are  greatly  disturbed  by  morbid  conditions. 

Schroder's  operation  for  the  supra-vaginal  amputation  of  the 
cervix  is  thus  performed  :  The  patient  being  placed  in  lithotomy 
position,  and  the  knees  fixed  by  the  crutch  (page  132),  the 
cervix  is  seized  by  two  volsellaj,  the  fundus  being  depressed  by 
the  hand  of  an  assistant,  applied  to  the  hypogastrium.  The 
cervix  is  then  drawn  down  to  the  vulva,  and  the  anterior  re- 
flection of  vaginal  mucous  membrane  is  divided  by  a  scalpel  or 
blunt-pointed  scissors.  The  bladder  is  separated  from  its  con- 
nections with  the  cervix  (see  Fig.  10)  by  the  finger,  or  by  the 
handle  of  a  scalpel  pressed  against  the  cervix,  which  is  held 
firmly  by  the  two  volsella5  in  the  operator's  left  hand.  The 
reflection  of  the  peritoneiun  on  to  the  bladder  must  not  be 
divided ;  it  is  easily  pushed  upwards.  Should  the  tissues  be 
healthy,  and  not  infiltrated  mth  inflammatory  products,  this 
dissection  is  not  very  difficult,  and  the  bladder  and  m-eters  will 
readily  be  pushed  upwards  out  of  harm's  way.  Unfortunately, 
infiltration  is  not  rare  in  the  neighbom-hood  of  cancerous 
disease.  In  any  case,  however,  there  is  little  danger  of 
damaging  the  ureters,  if  the  sm'geon  dissect  close  to  the 
tissues  of  the  cevyix.  Dm-ing  this  dissection  the  assistant 
must  clean  the  parts  freely  with  small  sponges  mounted  on 
holders. 

The  cervix  is  next  pulled  towards  the  pubes  by  means  of  the 
volsellee.    The  surgeon  cuts  through  the  posterior  reflection  of 
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vaginal  mucous  membrane,  bringing  the  knife  or  scissors  round 
to  both  extremities  of  the  anterior  incision,  so  as  to  free  the 
cervix  from  the  vagina  entirely.  Douglas's"  pouch  is  some- 
times laid  open. 

The  siu'geon  must  now  separate  the  supra-vaginal  part  of  tlie 
cer^'ix  from  its  lateral  connections.  This  part  of  the  operation 
is  difficult  and  dangerous,  and  since  the  body  of  the  uterus  is 
not  to  be  removed,  the  broad  Hgaments  cannot  be  secm-ed  as 
in  the  operation  for  total  extirpation  (see  page  321).  Small 
pressm-e-forceps  should  be  at  hand,  and  may  be  applied  to  the 
dense  connective  tissue  which  sm-rounds  the  cervix.  The 
scissors  are  then  ajoplied  to  the  uterine  side  of  the  forceps 
till  the  connective  tissue  is  entii'ely  cut  away  from  the  cervix. 
Then  silk  hgatures  must  be  passed  round  the  tissue  grasped  by 
each  of  the  forceps.  Experienced  operators  secm'e  and  tie  the- 
vessels  as  they  are  divided,  but  the  tissues  retract,  so  that  this 
process  is  very  difficult.  The  uterine  artery  itself  does  not 
touch  the  uterus  till  it  rises  above  the  level  of  the  uppermost 
part  of  the  cervix  (see  Fig.  12,  page  42),  but  the  secondarj^ 
branches  of  the  artery  of  the  cervix  (see  page  41)  are  abundant, 
and  enter  the  sm'face  of  the  sujDra-vaginal  part  of  the  cervix 
almost  at  right  angles,  so  that  they  must  be  divided.  The 
ui-eters  have  ah-eady  been  pushed  upwards  with  the  bladder. 

The  process  of  amputation  must  now  be  commenced.  This 
must  be  performed  after  Schroder's  ingenious  and  simj)le  plan 
for  avoiding  inconvenient  retraction  of  the  divided  parts.*  A 
scalpel  is  made  to  cut  tkrough  the  anterior  part  of  the  cervix 
only,  the  incision  being  carried  obliquel}^  upwards  towards  the 
cervical  canal,  and  at  a  sufficiently  high  level  in  the  supra- 
vaginal portion,  well  above  the  mahgnant  gro'n'th.  The 
cervical  canal  must  be  exposed  ;  then  the  cut  sm-face  of  the 
cervix  is  united  hy  silk  sutiu-es  to  the  anterior  vaginal  wall. 
This  is  done  by  means  of  a  strongly  curved  needle,  grasped 
by  a  holder. 

When  the  stump  of  the  anterior  part  of  the  cervix  has  been 
thus  secured,  the  posterior  portion  is  amputated  in  a  similar 
manner,  the  knife  being  carried  from  the  cerA-ical  canal  some- 

*  It  has  been  adoiited  by  Dr.  John  Williams  and  other  British  authorities, 
who  have  had  considerable  experience  in  this  operation. 
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what  downwards  to  the  surface  of  the  cervix.  In  this  way,  a 
wedge-shaped  incision  will  have  been  made,  with  the  apex  on 
the  stump  pointing  upwards.  The  stump  of  the  posterior  part 
of  the  cervix  is  sewn  to  the  posterior  vaginal  wall. 

The  lateral  parts  of  the  vaginal  Avails  must,  lastly,  he  united 
hy  siik  sutures  passed  deeply  through  the  superjacent  structures. 
This  practice  controls  hcemorrhage,  as  experience  has  shown. 

The  vagina  must  be  carefully  syi-inged  out  night  and  morn- 
ing for  a  week  or  ten  days  after  operation  ;  at  the  end  of  that 
term  the  sutures  are  removed.  'For  this  piu-pose,  the  patient 
should  be  placed  in  the  semi-prone  position. 

Amputation  and  Caustics.— In  any  operation  where 
the  cervix  is  amputated,  the  sm-face  of  the  stump  should  be 
examined,  especially  where  the  cervical  canal  is  exposed,  and 
any  suspicious  tissue  should  be  destroyed  by  the  cautery  or 
solid  chloride  of  zinc. 

Sims  and  Schroder  have  advocated  the  systematic  combina- 
tion of  excision  with  caustics.     The  cancerous  mass  is  first 
broken  down  till  its  base  is  reach'ed.     The  sm-geon  should 
never  do  this  with  his  forefinger.    I  know  of  a  case  where 
an  operator,  a  most  accomplished  obstetrician,  was  laid  up  for 
several  weeks  with  severe  inflammation  of  the  hand  in  conse- 
quence of  using  his  finger  in  this  manner.    A  paii-  of  scissors, 
curved  on  the  flat,  will  remove  the  mass.    The  instrument 
must,  of  course,  be  used  cautiously.    The  uterine  tissues  above 
the  base  of  the  tumour  are  then  cut  out  by  incisions,  with  the 
scissors  directed  upwards  and  towards  the  cer-sdcal  canal  or 
uterine  cavity.    The  depth  of  these  incisions  will  depend  upon 
the  extent  of  suspicious  tissue  discovered  in  the  individual  case. 
When  a  clean  funnel-shaped  cavity  has  thus  been  cut  out  of  the 
cervix  and  lower  part  of  the  uterus,  it  is  dried  with  sponges  and 
plugged  with  cotton-wool  carefully  soaked  and  squeezed  after 
immersion  in  a  1  in  40  solution  of  carbolic  acid  contammg  1  m 
12  parts  of  powdered  alum.    The  vagina  is  plugged,  abov^e  m 
the   same  manner,  below  with  wool  soaked  in  the  caxbohc 
solution  without  alum. 

At  the  end  of  five  days  the  plug  is  removed,  and  the  cavity 
is  packed  with  wool  soaked  in  chloride  of  zinc  solution  (five 
drachms  to  the  ounce  of  distilled  water).     The  vagma  is 
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plugged  above  with  wadding  soaked  iu  a  solution  of  bicar- 
bonate of  soda.  The  caustic  plug  is  removed  frona  the  cavity 
five  days  later.  The  cavity  will  be  lined  by  a  slough,  which 
often  comes  away  eutii-e  on  traction.  The  subjacent  tissues 
wiU  gradually  heal  by  granulations. 

This  operation  is  objectionable  in  several  respects.  The 
inexperienced  will  find  it  difficult  to  cut  upwards  in  the  dark 
thi-ough  the  uterine  tissue.  A  strong  mineral  caustic,  when 
apphed  in  this  manner  to  uterine  tissue  above  the  cervix, 
produces  frightful  agony,  which  the  free  administration  of 
opiates  can  but  imperfectly  palliate;  it  may  also  bring  away 
too  much  of  the  uterine  tissue  and  damage  adjacent  parts. 
This  occuiTed,  at  least  once,  in  the  practice  of  Dr.  Marion  Sims 
himself.*  In  this  case  the  greater  part  of  the  interior  of  the 
uterus,  including  about  half  the  thickness  of  its  muscular 
portion,  came  awa3^    The  patient  lived  for  a  few  months. 

Amputation  of  the  Vaginal  Portion  of  the  Cervix 
by  the  Knife  and  Scissors. — This  operation  is  advocated 
by  Schi'dder  and  Marckwald.  It  is  only  advisable,  in  cases  of 
cancer,  when  but  a  small  extent  of  the  lower  part  of  the  vaginal 
portion  of  the  cervix  is  involved  in  malignant  disease.  The 
operation  Avill  be  described  in  connection  with  the  subject  of 
ampu.tation  of  the  cervix  for  hypertroph3^ 

Electrolysis  in  Cancer  of  the  Cervix.  —  When  an 
operation  for  cancer  of  the  cervix  is  not  deemed  advisable, 
or  will  not  be  submitted  to,  gi-eat  benefit  and  relief  of  pain, 
with  prolongation  of  Hfe,  can  be  obtained  by  destruction  of  the 
cancerous  growth  by  electrolysis.    For  this  purpose  an  electrode 


Fm.  125.— ZiN'c  ELECTiionE  for  the  Decomposition  of  Cancerous  Ti.ssue. 

(Fig.  125),  composed  of  a  broad  piece  of  zinc,  is  connected  with 
the  positive  pole  of  a  constant  cm-rent  battery ;  the  negative 
electrode,  in  the  form  of  a  metal  and  amadou  pad,  being  placed 

*  See  siiecimen  4,600,  Museum  C.  S.,  Pathological  Series.  The  case  was  a 
patient  of  that  distinguished  specialist,  who  presented  the  specimen  to  the  douor, 
Sir  Spencer  Wells. 
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•on  some  indilfereut  part  of  tlie  body.  When  the  circuit  is 
■closed,  decomposition  of  the  diseased  tissue  takes  place  by  a 
formation  of  chloride  of  zinc  around  the  positive  electrode. 
This  has  an  advantage  over  destruction  of  tissue  by  ordinary 
ohloride  of  zinc  or  the  actual  cautery,  inasmuch  as  the  action 
oan  be  localized  and  arrested  at  pleasure,  and  the  amount  of  the 
-destruction  to  be  wished  for  is  entirely  under  the  control  of  the 
operator,  the  pain  ceasing  immediately  the  current  is  cut  off. 

The  partial  destruction  of  a  cancerous  surface  on  the  cervix, 
by  electricity  or  caustics,  will  not  fail  to  give  great  relief  to  the 
patient,  provided  that  the  sloughy  and  ulcerating  part  of  the 
■disease  is  thoroughly  destroyed. 

Primary  Hypertrophy,  or  Elongation  of  the  Cervix. 
—This  remarkable  condition  consists  of  an  extreme  elongation 
of  the  cervix,  which  becomes  so  long  as  to  reach  the  vulva  or 
even  to  protrude  beyond  the  labia.  In  other  respects  the 
oervix  remains  healthy,  and  the  uterus  is  not  displaced.  Thus 
the  fornices  of  the  vagina  are  found,  on  digital  exploration, 
to  exist  uneffaced  and  to  lie  at  their  usual  high  level.  The 
fundus  uteri  also  occupies  its  natm-al  position,  and  on  passing 
the  sound  no  displacement  can  be  detected,  though  it  mil  pass 
four,  five,  or  more  inches  up  the  cervical  and  uterine  cavity 
before  it  reaches  the  fundus.  This  gain  in  length  wiU  be 
entirely  due  to  increase  in  the  length  of  the  canal  of  the 
elongated  vaginal  part  of  the  cervix ;  on  rectal  examination 
(see  page  69),  the  supra- vaginal  portion  and  the  body  of 
uterus  will  be  found  to  occupy  theii-  normal  position. 

This  condition  must  be  distinguished  from  certain  other 
affections.  It  differs  entirely  from  hypertrophy,  or  apparent 
hypertrophy  of  the  cervix,  due  to  inflammation  or  oedema. 
It  is  quite  a  different  condition  fi'om  laceration  of  the  cervix 
with  hypertrophy  and  true  or  supposed  ectropion.  Lastly,  it 
must  never  be  confounded  with  the  secondary  elonganon, 
or  hypertrophy  of  the  cervix,  which  Occui-s  in  prolapsus 
nteri  In  this  last  affection,  the  relations  of  the  vaginal 
fornices  and  the  body  of  the  uterus  will  be  markedly 
abnormal. 

Hypertrophy  of  the  cervix  is  probably  congenital.  1  have 
seen' this  condition  in  women  who  have  consulted  me  for 
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other  maladies,  and  it  appeared  to  cause  no  pain  or  dis- 
comfort. On  the  other  hand,  it  may  give  rise  to  trouble- 
some symptoms.  The  protruding  cervix  sometimes  becomes 
excoriated  or  even  iilcerated,  there  may  be  much  bearing- 
down  pain,  and  locomotion  may  even  be  impeded.  In 
married  life  hypertrophy  of  the  cervix  is  an  obvious  source 
of  inconvenience. 

Treatment. — The  surgeon  should  not  attempt  to  interfere 
Avith  this  condition  until  he  has  not  only  dul}^  considered  the 
circumstances  of  the  case,  but  also  studied  the  experience 
of  authorities,  which  may  be  found  recorded  in  systematic 
text-books.  Most  of  these  authorities  admit  that  amputation 
is  allowable  and  advisable  in  cases  of  primary  hypertrophy 
when  it  is  a  cause  of  sterility  or  of  great  inconvenience. 
Amputation  may  then  be  perfoi-med  either  by  the  ecraseiu-, 
the  galvano-cautery,  or  by  special  plastic  proceedings  where 
the  knife,  scissors,  and  needle  are  employed. 

Amputation  tjij  £jcraseur. — This  operation  has  been  already 
described  (page  328).  It  is  of  questionable  merit  in  cases  of 
hypertrophy,  as  non-cancerous  tissues  are  removed,  and  it 
is  important  that  the  structiu-es  left  behind  should  be  not 
only  healthy  from  the  first  but  should,  in  healing,  assume 
a  condition  closely  resembling  that  of  a  natiu-ally  formed 
cervix.    After  a  crushing  operation,  this  is  impossible. 

AiJiputation  J)y  Galvano-Cautery  (see  page  325). — Thomas, 
Byrne  of  Brooklyn,  and  others,  speak  highly  of  this  method, 
and  Thorbum  considers  that  it  should  be  adopted  by  the 
general  practitioner.  It  is  preferable,  in  every  respect,  to  the 
ecrasem-,  but  can  hardly  restore  the  parts  to  a  natural  condition 
fit  to  discharge  active  functions. 

Amputation  combined  with  Plastic  Operations. — Schroder* 
considers  that  there  is  scarcely  any  organ  more  fitted  for 
plastic  operations  than  the  cervix.  He  has  entirely  rejected 
the  ecraseur  and  galvano-cautery  in  favour  of  the  practice 
of  cutting  out  a  portion  of  the  cervix  with  a  lance-shaped 
knife  and  using  sutures.  In  hypertrophy  of  the  cervix  an 
operation  of  this  kind  is  probably  the  best  which  can  be 

*  Zur  Tcchnik  clcr  plastischcn  Opcrationcn  am  Cervix  Uteri.  ChariU  Animlcn 
V.  Jahrgang. 
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adopted.  Sucli  a  loroceeding,  liowever,  demands  dexterity 
aud  experience.  The  manipulations  are,  for  tlie  most  part, 
difficult,  and  tlie  risk  of  hiBmorrhage  considerable.  With 
the  advantage  of  some  experience  in  plastic  and  uterine 
surgery,  however,  a  sm-geon  may  he  justified  in  operating 
in  this  manner  in  a  suitable  case  of  elongation  of  the  cervix. 

Varieties  of  Anqnitation  of  the  Cervix  by  the  Knife. — I  shall 
not  describe  the  simple  circular  amputation  of  the  cervix, 
with  cauterization  of  the  raw  surface  of  the  stump.  This 
proceeding  entails  risks  of  haemorrhage  during  the  operation, 
and  the  certainty  of  a  subsequent  formation  of  dense  cica- 
.  tricial  tissue,  with  constant  tendency  to  atresia  of  the  cervical 
*  canal.  The  knife  should  be  used  as  a  preliminary  to  iDlastic 
measures,  else  the  galvano-cautery  is  preferable.  The  plastic 
measures  in  question  may  be  divided  into  three  varieties. 

1  Amputation— The  patient  is  placed  in  the  semi- 

prone  position,  and  the  blade  of  a  Sims'  speculum  is  passed 
along  the  posterior  vaginal  wall.    After  the  vagina  has  been 
well  washed  out  with   an    antiseptic   solution,   the  cervix 
is  drawn  a  little  downwards  by  a  volsella ;  a  stout  india- 
rubber  ring  is  slipped  over  the  cervix  till  it  rests  close  to  the 
vaginal  fornices.     The  cervix  is  then  split  by  a  scalpel  on 
each  side,  beginning  at  one  extremity  of  the  os  and  carrying 
the  incision  upwards  to  about  an  inch  from  the  vault  of  the 
vagina.    The  incision  must  not  be  carried  too  Hgh,  as  the 
relations  of  the  parts  are  often  altered  in  these   cases  of 
elongation  of  the  cervix,  and  it  would  be  dangerous  to  cut 
into  the  vascular  sui-roundings  of  the  supra-vaginal  pai-t  of 
the  cervix.    An  anterior  and  posterior  flap  are  thus  formed ; 
these   are  cut  thi-ough  horizontaUy  at  theii-  iipper  limits. 
An  oval  raw  surface  will  be  left,  with  the  cervical  canal  m 
the  centre,  and  the  cut  edge  of  the  mucous  membrane^ at  the 
circumference.    "  THs  operation  is  often  a  bloody  one,  says 
Dr  Galliard  Thomas.    Though  the  cautery  or  stji^tics  may 
check  the  haemorrhage,  they  will  interfere  with  the  union  oi 
the  wound.     It  is,  therefore,  better  to  seize  any  bleedmg 
points  with  light  pressure-forceps  such  as  Pean's  (see  page 
95),  and  to  leave  the  instruments  on  for  a  few  mmutes,  or 
the  vessels  may  be  twisted. 
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The  second  part  of  the  oiDeration  consists  of  plastic  pro- 
ceedings. About  four  silver- ^vil•e  sutiu-es  are  jjassed  through 
the  vaginal  mucou.s  membrane,  so  as  to  stitch  it  over  the 
raw  sui'face.     This  is  the  principle  of  Sims'  amputation. 

The  edge  of  the  mucous  membrane  is  seized  with  tenaculum- 
forceps,  anteriorly,  neai'  one  extremity  of  the  cervix,  and  a 
silver  wire  is  passed  thi'ough  it,  about  one-eighth  of  an  inch 
fi-om  the  fi'ee  border,  by  means  of  a  short,  stout,  curved 
needle  mounted  on  a  holder.  The  wire  is  drawn  across  the 
raw  siu-face  of  the  cervix,  not  penetrating  the  tissues,  and 
through  the  mucous  membrane  posteriorly.  One  or  two  more 
sutiu-es  are  passed  tkrough  the  edges  of  the  mucous  membrane, 
anteriorly  and  posteriorly,  crossing  the  stump,  on  the  same 
side  of  the  canal  of  the  cervix.  The  suturing  process  is 
repeated  on  the  other  side,  the  last  suture  being  inserted 
near  the  opposite  extremity  to  that  near  to  which  the  fii-st 
was  passed. 

The  anterior  and  posterior  ends  of  each  of  the  sutures  are 
twisted  so  that  the  mucous  membrane  is  brought  over  the 
raw  sm-face  of  the  stump,  excepting  near  the  cervix.  Here 
the  surface  will  heal  by  granulation.  The  india-rubber  ring 
is,  lastly,  cut  slowly  through.  Great  care  must  be  taken  to 
pass  a  sound  fi-equently  for  many  months  after  the  operation, 
lest  atresia  should  occur.  The  patient  must  remain  in  bed 
for  a  week  at  least;  at  the  end  of  ten  days  the  sutm-es 
should  be  removed.  The  vagina,  in  the  meantime,  is  kept 
clean  by  means  of  antiseptic  injections,  morning  and  evening. 

Eecjar's  Amjmtation. — In  this  operation  a  circular  ampu- 
tation is  performed,  as  in  the  preceding.  The  mucous 
membrane  of  the  outer  side  of  the  cervix  is  then  united  to 
that  lining  the  cervical  canal,  both  being  brought  over  the 
raw  surface  of  the  stimip.  About  eight  sutui-es  will  be 
required ;  they  must  radiate  fi'om  the  canal  of  the  cervix,  and 
pass  not  over,  but  through  the  cervical  tissues. 

Marckwald's  and  Simimn's  Amputations. — Simon,  Marckwald, 
and  Schroder  have  practised  and  advocated  a  very  ingenious 
method  of  removing  part  of  the  cervix  by  a  flap  amputation, 
with  wedge-shaped  excision  of  the  lips  separately,  and  union 
of  the  mucous  membranes,  as  in  Hegar's  amputation,  over  each 
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lip  wliicli  remains.  Dr.  A.  E.  Simpson  has  modified  the 
method.  This  amputation  should  not,  however,  he  attempted 
by  any  who  have  not  enjoyed  the  advantage  of  long  experience, 
personal  and  indirect,  in  operations  on  the  cervix.  A  good 
description  of  Dr.  Simpson's  modification  will  be  found  in 
Drs.  Hart  and  Barbour's  Manual  of  CrynaiColo(jy ,  third  edition, 
page  271. 

Finally,  the  inexperienced  should  not  think  of  amputating 
a  cervix  that  has  tmdergone  hypertrophy  in  association  with 
prolapsus  uteri.  Few,  if  any,  specialists  now  recoixonend  ampu- 
tation of  a  cervix  subject  to  the  chronic  changes  which  may 
follow  laceration. 

Atresia  of  the  Cervix.— This  afiection,  when  sufficient  to 
cause  retention  of  menses  in  the  uterine  cavity,  is  always  serious. 
Even  when  the  cervix  is  forced  open  by  the  sound  in  the  coui-se 
of  an  examination  for  an  undiagnosed  uterine  swelling,  and 
treacly  blood  begins  to  flow  away,  the  surgeon  should  at  once 
take  great  precautions.  He  must  on  no  account  press  upon  the 
fundus  to  hasten  the  escape  of  the  retained  fluid,  nor  must  he 
thi'ow  up  injections  of  any  kind.  The  patient  must  be  put  to 
bed  as  soon  as  possible,  and  treated  precisely  as  though  a  con- 
genitally  closed  hymen  or  vaginal  septum  had  been  laid  open. 
The  treatment  of  such  cases,  and  the  dangers  which  siuround 
them  during  and  after  operation,  will  be  presently  described. 

Breisky's  Operation.— The  successful  treatment  of  more 
severe  forms  of  atresia  of  the  cervix  requu-es  long  experience  in 
uterine  diseases.  There  is  always  much  difficulty  and  danger  in 
dissecting  a  new  cervical  canal,  and  the  parts  above  it  may  be 
malformed.  Breisky  has  operated  in  seven  cases  of  retention  of 
menses  from  atresia  of  the  cervix  with  deficiency  of  the  vagina. 
He  dissects  between  the  bladder  and  rectum,  in  the  manner 
which  will  be  described  in  the  account  of  the  operation  for 
deficiency  of  the  vagina,  and  opens  the  cervix  by  means  of  a 
special  sharp-edged  trocar  and  cannula.  He  then  keeps  the 
trocar-wound  dilated,  as  the  retained  fluid  escapes  through  the 
cannula  by  the  aid  of  s^-ecial  long-handled  forceps,  with  long 
smooth  blades  which  are  slipped  along  each  side  of  the  cannula. 
The  latter  is  withdrawn  when  the  fluid  has  ceased  to  flow,  and 
the  nozzle  of  a  tube  is  then  inserted  into  the  cervix  between  the 
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blades  of  the  forceps.  A  tube  is  fitted  to  the  nozzle,  and  the 
uterine  cavity  is  syringed  out ;  the  tube  is  constructed  with  two 
channels,  so  as  to  conduct  away  the  retui'n-cuiTent. 

This  operation,  as  may  be  judged  from  the  above  brief 
description,  is  exceedingly  difficult  from  beginning  to  end. 
Breisky  lays  great  stress  on  the  importance  of  washing  out  the 
retained  menses.  This  proceeding,  as  will  be  explained  in  the 
chapter  on  Atresia  of  the  Vulva  and  Vagina,  is  contrary  to  newer 
principles  which  have  at  least  met  with  success  in  the  treat- 
ment of  so-called  imperforate  hymen.  He  admits  that  the 
tendency  of  the  parts  to  contract  is,  as  might  be  expected,  very 
great.  A  full  account  of  his  operation  will  be  found  in  his 
Krankheiten  der  Vagina,  edition  of  1886,  in  Billroth  and 
Luecke's  Deutsche  Chirurgie  series. 

Operations  for  Laceration  of  the  Cervix  Uteri.— The 
treatment  of  lacerations  of  the  cervix  by  a  plastic  operation  has 
been  strongly  advocated  by  Emmet,  Fallen,  Thomas,  Breisky, 
and  several  other  American  and  Continental  authorities,  and 
recommended  to  a  less  extent  by  Dr.  Playfair.  The  most 
important  argument  in  favour  of  operation  is  the  theory  that 
a  laceration  may  become  the  seat  of  epithelioma.  That  this 
may  happen  there  can  be  no  doubt,  but  the  careful  scrutiny 
of  some  painstaking  pathologist  is  yet  needed,  to  trace  the 
relation  of  cause,  effect,  and  coincidence  in  any  conditions  of  the 
cervix  foimd  in  association  with  malignant  disease.  Chronic 
discharges,  subinvolution,  displacements,  and,  lastly,  all  kinds 
of  general  symptoms,  have  been  attributed  to  the  effects  of 
laceration  of  the  cervix. 

In  common  fairness,  Dr.  Emmet's  arguments  in  his  Principles 
and  Practice  of  Gunaicohgij  should  be  studied,  and  when  the 
surgeon  is  induced  to  operate,  he  must  remember  all  that  distin- 
guished American's  directions  as  to  denuding  the  angles  of  the 
flaps  thoroughly,  clearing  away  cicatricial  tissue,  and  avoiding 
injury  to  the  pelvic  connective  tissue  near  the  cervix.  The 
intending  operator  should  also  read  Dr.  Playfair's  "  Notes  on 
Trachelo-raphe,  or  Emmet's  Operation,"  in  the  Transactions  of 
the  Oljstetrical  Society  of  London,  vol.  xxiv.,  where  the  operation 
is  temperately  advocated.  Particular  attention  must  be  paid 
to  Dr.  Matthews  Duncan's  remarks  in  the  discussion  which 
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followed  tlie  reading  of  this  memoir  {Und.,  page  71)  \  He  "had  • 
seen  the  most  exaggerated  laceration  of  the  cervix  interfere  in 
no  degree  with  health,  comfort,  and  fertility."  Dr.  Duncan 
also  noted  that  the  so-called  ectropion  may  in  many  cases  he 
purely  artificial,  and  simply  due  to  the  pressure  of  some  part 
of  a  speculum. 

Nevertheless,  the  surgeon  may  meet  with  cases  where,  after 
careful  watching,  he  may  feel  justified  in  attributing  severe 
local  symptoms  to  a  laceration  of  the  cervix.  In  no  case  must 
he  operate  should  any  of  the  physical  signs  of  cellulitis  (para- 
metritis) be  present.  The  laceration  should  always  be  explored 
with  the  assistance  of  the  volsella  (page  76),  as  well  as  by 
means  of  the  finger  and  speculum. 

The  Operation  of  Trachelorrhaphy*:  Preparatory 
'Treatment.— Beiove  this  operation  is  performed,  the  surgeon 
must  first  make  sure  that  any  local  complication,  such  as  pelvic 
celliilitis,  is  cured.  For  about  a  week,  hot-water  injt3ctions 
should  be  thrown  up  night  and  morning.  It  is  especiaUy 
important  to  remedy  any  uterine  displacement.  The  uterus 
must  be  replaced  and  kept  in  position  by  means  of  a  properly 
adjusted  Hodge's  pessary.  After  each  injection  a  cotton-wool 
plug,  with  a  piece  of  string  attached  to  it,  dipped  in  glycerine, 
or  in  glycerine  of  tannic  acid,  should  be  pressed  against  the 
cervix,  and  removed  before  the  application  of  the  next  injection. 

When  there  is  marked  ectropion  of  the  surface  of  the  lacera^ 
tion,  with  cystic  degeneration  of  the  mucous  follicles,  the 
affected  sui'face  should  be  scarified  freqiiently,  and  painted 
with  glycerine  and  iodine  till  the  size  of  the  flaps  is  much 
reduced.  After  each  scarification,  a  pledget  of  wool  dipped 
in  glycerine  may  be  packed  against  the  cervix,  so  as  to 
press  the  lacerated  flaps  together.  After  a  week  or  two  of 
the  above  treatment  the  patient  wiU  be  ready  for  operation, 
provided  that  no  tenderness  or  hardness  can  be  felt  through 
the  vaginal  waUs  on  either  side  of  the  cervix. 

Position  during  Operation.— ^mmQi  prefers  to  place  the 
patient  in  the  semi-prone  position  (see  page  57),  but  he 
admits  that  the  operation  can  sometimes  be  performed  with 

*  In  this  description  I  have  chiefly  followed  the  directions  given  in  Dr. 
Emmet's  Principles  and  Practice  of  Gynmcology,  third  edition,  1885. 
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the  patient  on  her  hack,  when  the  vaginal  outlet  is  large,  since 
the  uterus  is  then  so  low  that  it  can  be  readily  drawn  outside, 
and  retm-ned  after  the  operation.  Most  English  operators 
prefer  the  lithotomy  position.  Formerly,  Dr.  Emmet  used  to 
constrict  the  cervix  above  the  laceration  by  means  of  a  uterine 
tourniquet,  which  resembled  a  chain  ecraseur,  excepting  that 
the  chain  was  replaced  by  a  loop  of  watch-spring.  This  he 
now  employs  solely  in  extreme  cases  where  the  tissues  of  the 
cervix  are  very  soft  and  Liable  to  bleed.  In  ordinary  cases, 
an  injection  of  water  heated  to  about  110°,  thrown  up  just 
before  the  operation,  will  be  sufficient  to  prevent  severe  hssmor- 
rhage.  Hart  and  Barbour  recommend  a  stout  india-rubber 
umbreUa-ring  to  be  slipped  on  to  the  upper  part  of  the  cervix 
over  a  volsella.  At  the  end  of  the  operation  it  is  notched  with 
scissors,  so  as  to  be  gradually  slackened  before  it  is  cut  through. 


Fig.  126. — Short  Speculum  for  Trachelorrhaphy.    [Percy  BouUon.) 

The  Speculum  in  Trachelorrhaphy. — When  the  cervix  can 
readily  be  drawn  down,  this  operation  is  not  very  difficult ; 
when  it  can  not,  neither  the  dissecting  up  of  raw  surface  nor  the 
introduction  of  sutures  can  be  easily  effected.  Dr.  Boulton  has 
devised  a  special  short  specxdum  (Fig.  126),  made  of  metal, 
which  he  has  found  to  be  very  convenient  for  the  first  stage  of 
the  operation,  when  the  raw  surfaces  are  formed.  It  dispenses 
\vith  a  midtiplicity  of  assistants,  it  steadies  the  uterus  and 
prevents  excessive  dragging  on  the  uterine  ligaments,  and  can  be 
kept  in  place  by  the  pressure  of  one  assistant's  thumb  against 
its  edge.    "When  the  sutures  are  being  inserted,  this  instrument 
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should  be  removed,  and  a  blade  of  Sims'  speculum  is  slipped 
along  tbe  posterior  vaginal  wall.  Dr.  Emmet  recommends  great 
caution  in  handling  tbe  cervix  dui-ing  operation,  especially  when 
any  manipulation  involves  dragging-down  of  tbe  uterus.  As  a 
certain  amount  of  cellulitis  exists  in  many  cases,  traction  may 
disturb  inflamed  tissue  and  cause  a  possibly  fatal,  and  certainly 
raiscbievous,  extension  of  tbe  morbid  process. 

Trachclorrhapliii  for  Bilateral  Laccrafioii  :  Denmlation  of 
the  Flaps. — A  tenaculum  witb  a  short  cui-ve,  and  as  stout 
as  possible,  is  fixed  on  to  one  flap,  and  another  on  to  its 
fellow.    The  pair  are  then  approximated.    The  operator  can 


Fig.  127.— Lacerated  Cervix  after  Denudation, 
As  seen  from  one  side  after  the  introduction  of  the  sutures  for  the  closure 
of  the  denuded  surface  which  lies  on  that  side.     The  flaps  are  somewhat 
approximated. 

then  judge  if  the  flaps  will  He  in  correct  apposition  after 
simple  denuding  of  their  stu'faces.  If  this  be  the  case,  then, 
it  being  supposed  that  the  laceration  is  bilateral,  the  flaps  are 
opened  out  and  the  lacerated  sm-faces  well  exposed.  The 
surgeon,  fixing  one  flap  with  the  tenaculum  wHch  he  holds  m 
his  left  hand,  then  cuts  away  a  strip  of  mucous  membrane,  with 
a  Httle  of  the  subjacent  tissue.  The  simplest  and  safest  method, 
perhaps,  of  dissecting  up  the  flaps  (as  practised  by  Dr.  Percj^ 
Boulton)  is  to  thrust  the  point  of  a  small  long-handled  scalpel 
carefuUy  into  the  outer  aspect  of  the  apex  of  the  angle  between 
the  flaps  (Fig.  127,  a),  so  as  to  raise  the  mucous  membrane. 
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B}'  tiu-ning  the  blade  towai-ds  the  flap  to  be  first  denuded,  a 
strip  of  the  desired  breadth  is  raised ;  the  remainder  may  be  cut 
awa}"  ^\'ith  scissors,  and  the  corresponding  side  of  the  opposite 
flap  is  then  denuded.  In  whatever  manner  this  process  is 
carried  out,  two  precautions  are  to  be  taken  whenever  an}' 
cutting  instrument  is  used  near  the  angle  betAveen  the  flaps. 
Fu-stly,  the  tissues  must  be  thoroughlj^  vivified,  else  union  of 
the  deepest  part  of  the  surfaces  to  be  di'awn  into  apposition 
vnH.  not  take  place.  Secondly,  care  must  be  taken  not  to  cut 
deeply  at  the  outer  extremity  of  the  angle,  which  lies  close  to 


Fig.  128.--L.\oeuated  Cervix  after  Denudation, 

As  seen  from  below  after  the  introduction  of  the  sutures  for  tlie  olosu>e  of 
one  of  the  denuded  surfaces.  The  figures  indicate  the  end  of  the  higher  sutures. 
1  1  corresponds  to  e  d,  b  c,  in  the  preceding  figure.  The  lowest  thread  is  marked 
A  a,  B  b.    {Emmel.)    The  flaps  are  widely  parted. 

the  reflection  of  the  vaginal  mucous  membrane,  else  the  circular 
artery  (see  Fig.  12,  and  page  41)  may  be  wounded. 

The  process  of  denudation  is  now  repeated  on  the  other  side 
of  the  flaps.  A  broad  tract  is  left  undenuded  between  these 
vivified  strips  (Fig.  128).  This  tract  will  form  the  cervical 
canal  and  the  external  os  when  the  operation  is  completed.  It 
must  be  left  widest  towards  the  outer  extremities  of  the  flaps, 
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but  after  healing,  the  new  canal,  at  first  tnimpet-shaped,  \vi\\ 
become  uniform  in  diameter.  The  surfaces  are  now  cleaned  by- 
mounted  sponges  pressed  against  them  till  hasmorrhage  has 
ceased. 

Aj)pUcatwii  of  the  Sutures. — The  flaps  are  next  approximated 
by  the  tenacula,  so  that  the  operator  can  make  sure  that  they 
will  then  lie  easily  in  apposition.    If  this  be  the  case,  so  that 
no  further  trimming  is  required,  the  sutiu-es  are  now  applied. 
This  is  a  difficult  process,  owing  to  the  position  of  the  flaps  and 
the  extreme  toughness  of  the  uterine  tissue.    A  Sims'  speculum 
is  passed  along  the  posterior  wall  of  the  yagina.    The  sm-geon 
then  takes  in  his  hand  a  needle  moimted  on  a  handle,  and 
'eyed  near  the  point,  where  it  is  very  sHghtly  curved,  or,  rather, 
bent  at  an  obtuse  angle.   This  needle  will  be  described  in  the 
chapter  on  Vesico-vaginal  Fistula.    For  trachelorrhaphy  it  must 
be  very  stout,  as  the  uterine  tissue  is  tough.   Any  clumsiness  in 
handling  a  needle  as  it  is  forced  through  the  parts  which  it  is 
made  to  transfix  may  cause  it  to  snap.    The  flap  being  steadied 
with  a  tenaculum,  the  point  of  the  needle  is  entered  (at  h  in 
Fig.  127)  about  one-eighth  of  an  inch  external  to  the  raw 
sui'face,  close  to  the  outer  aspect  of  the  angle  between  the  flaps 
(ff),  and  pushed  inwards  under  the  raw  surface  till  it  emerges 
(at  x)  close  to  (not  beyond)  its  inner  border.    Then  a  fine  silver 
wire  is  threaded  on  the  needle,  which  is  withdrawn  till  one  end 
of  the  wire  (c)  is  pulled  well  through  and  beyond  the  site  of 
operation.    The  needle  is  then  entered  at  d,  a  point  opposite  to 
h,  near  the  an  gle,  and  passed  under  the  flap  (emerging  at  y) 
in  the  same  manner.    The  other  end  of  the  same  wire  is 
•  threaded  on  to  it ;  then  the  needle  is  withdrawn  till  that  end 
of  the  wire  (e)  is  puUed  through.    Three  or  foui-  more  Avires 
are  then  introduced  in  the  same  way  lower  down  the  flaps. 
They  wiU  He  as  shown  in  Fig.  127 ;  in  Fig.  128  (from  Dr. 
Emmet's  work)  their  position,  as  seen  fi-om  the  inner  aspect 
of  the  flaps,  is  demonstrated. 

A  stout  curved  Hagedorn's  needle  (page  116)  may  be  used 
for  the  introduction  of  sutures.  A  beginner,  however,  wiH  not 
flnd  this  needle  and  its  holder  easy  to  work  in  trachelorrhaphy. 

The  sutui^es  are,  lastly,  drawn  together  after  the  flaps  have 
been  well  cleaned  by  means  of  sponges.    They  must  be  care- 
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fully  twisted  and  cut  off,  so  as  to  leave  the  ends  about  half  an 
inch  long.  These  cut  ends  are  then  bent  downwards,  against 
the  side  of  the  cervix,  where  they  will  produce  no  irritation. 

After-treatment. — Emmet  lays  great  stress  upon  after-treat- 
ment, and  to  the  rigorous  injunctions  which  he  enforces,  rather 
than  to  the  oj^eration  which  he  advocates,  the  opponents  of  his 
theory  and  practice  attribute  his  success.  The  patient  is  con- 
fined to  bed  for  a  fortnight  or  more  after  the  operation,  lest  the 
flaps  should  separate.  Eest  in  the  horizontal  position  facilitates, 
in  Dr.  Emmet's  opinion,  the  necessary  decrease  in  the  size  of 
the  enlarged  uterus.  The  patient's  diet  need  not  be  restricted, 
and  the  bowels  should  not  be  allowed  to  remain  constipated. 
A  warm-water  injection  must  be  thrown  up  the  vagina  after 
catheterism  or  micturition,  to.  avoid  irritation  of  the  wound 
through  urine  which  may  escape  into  the  vagina.  After  the 
second  day,  especially  if  there  be  much  discharge,  a  vaginal 
injection  of  tepid  water  should  be  given  night  and  morning. 

Removal  of  Sutures. — The  sutures  may  be  removed  on  the 
seventh  day.  "  When  the  patient  is  placed  on  the  left  side, 
and  the  cervix  has  been  brought  into  view  by  the  use  of  Sims' 
speculum,  the  lower  portion  of  the  loop  should  be  cut  close  to 
the  end  of  the  twist,  and  then  withdrawn.  Each  portion  of 
the  loop  will  then  bind  the  parts  together  until  it  has  been 
removed,  while,  if  we  should  cut  the  upper  part  and  make 
traction,  the  sm^faces  would  be  drawn  asunder.  It  is  best  to 
remove  first  the  suture  nearest  to  the  vaginal  junction,  for,  if 
there  should  be  any  tendency  to  gape  in  the  line,  the  others  can 
be  left  for  several  days  longer,  so  that  the  ununited  portion  may 
heal  by  granulation  "  (Emmet).  Dr.  Boulton  prefers  to  leave  ■ 
the  sutures  alone  till  the  fourteenth  day,  as  they  appear  to 
cause  little,  if  any,  irritation. 

Emmet  insists  that  the  patient  should  not  sit  up  in  bed  for 
ten  or  twelve  days  after  the  operation.  If  this  rule  be  neglected, 
a  portion  of  the  line  of  union  is  very  apt  to  separate.  "  More- 
over, to  get  up  would  expose  her  to  the  effects  of  cold,  and 
cellulitis,  if  it  has  existed,  is  likely  to  rectu-  on  a  slight  pro- 
vocation." Where  retroversion  of  the  uterus  exists,  a  pessary 
should  be  appHed  when  the  patient  is  convalescent. 

Parotitis  has  occurred  during  convalescence  from  this  opera- 
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tion  iu  at  least  two  cases — one  in  Dr.  Emmet's  experience  ;  the 
second,  where  there  had  heen  much  haemorrhage,  in  the  practice 
of  Dr.  GroodeU.  The  latter  records  this  fact  in  a  contrihution 
on  "Inflammation  of  the  Parotid  Gland  following  Operations 
on  the  Female  Grenital  Organs,"  in  the  Transadiom  of  the 
American.  Gynmvlogical  Society,  vol.  x.,  1885. 

Trachclorrlmphy  under  other  Conditions. — The  operation  has 
heen  ahove  described  as  performed  when  some  time  has  elapsed 
since  the  labour  when  the  cervix  was  lacerated,  and  when  the 
laceration  is  bilateral  and  free  from  much  hypertrophy  of 
the  torn  surfaces,  or  formation  of  abundant  cicatricial  tissue. 
It  is,  however,  also  performed  under  different  conditions. 

Immediate  Trachehrrhaphy.— Dr.  Montrose  Pallen,  of  New 
York,  is  an   advocate  of  trachelorrhaphy  immediately  after 
labour.     He  asserts*  that,  when  the  laceration  is  positively 
diagnosed,  the  best  treatment  is  to  close  the  wound  in  the  cervix 
with  silver- wire  sutures.    This,  he  believes,  checks  hsemoiThage, 
and  removes  a  serious  cause  of  subsequent  septicaemia.  The 
torn  edges  being  well  fitted  together,  and  the  wii-es  twisted 
sufficiently  tight,  no  suppm-ative  foci  remain,  and  no  raw 
surfaces  are  left  exposed  to  absorb  septic  material  from  the 
lochia.    Of  course,  no  denudation  wiU  be  necessary;  the  sur- 
faces are  simply  washed  before  operation.     As  in  the  process  of 
healing  much  contraction  wiU  ensue,  the  wii'es  must  be  passed 
at  one-thii'd  to  half  an  inch  from  the  margm  of  the  torn 
surfaces.    As  many  sutures  should  be  passed  as  are  absolutely 
necessary  to  prevent  any  gaping  of  the  wound,  so  that  the 
lochia  may  bathe  no  raw  sm^faces.    The  vagina  is  washed  out 
with  antiseptic  solutions  every  six  or  eight  hours,  and  the 
sutures  are  removed  in  the  manner  above  described. 

Dr.  Pallen  and  other  operators,  chiefly  American,  claun  ex- 
ceUent  results  from  tliis  practice.  It  has  not,  however,  met 
with  much  practical  approval  in  this  country. 

Operation  in  Cases  of  Ectropion.— At  the  onset  of  the 
operation,  it  may  be  found  that  the  flaps  cannot  be  approxi- 
mated, on  accotmt  of  great  bulging  of  hyi3ertrophied  tissue 
fi-om  their  sui-faces.    The  hypertrophied  tissues  must  then  be 

*  "Oil  the  Etiology  and  Treatment  of  Lacerations  of  tlie  Cervix  Uten" 
(British  Medical  Jouninl,  vol.  i.  1881,  p.  764). 
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cut  away  (Fig.  129),  in  such  a  manner  that  two  raw  siu'faces 
can  be  approximated,  leaving  space  for  the  cervical  canal,  as 
before  (Figs.  129,  130). 

Management  of  Cicatricial  Tissue  in  the  Flaps. — Next  to  the 
precaution  against  traction  involving  tissues  possibly  affected 
with  cellulitis  (see  page  342),  nothing  in  respect  to  trachelor- 
rhaph3^  is  more  important  for  the  surgeon  to  remember  than  the 
bad  results  which  may  follow  any  neglect  to  remove  cicatricial 


Fig.  129. — Cicatricial  Hypeiituo- 
phy  after  laceration. 

The  lines  A  B,  C  D  indicate  the  por- 
tion to  be  removed.    {Emmet. ) 


Fig.  130.— Horizontal  Plane  of 
Cervix. 

From  same  case  as  Fig.  129. 
The  hypertrophied  tissue  is  indicated 
by  A,  B,  C,  D,  and  is  to  be  removed  to 
the  bottom  of  the  laceration,  along  the 
dotted  lines,  so  that  the  surfaces  A  and 
B,  C  and  D  can  be  united  by  sutures 
after  A  C,  B  D  have  been  denuded. 
(Eminet. ) 


tissue.  This  accident  is  the  result  of  not  thoroughly  denuding 
the  necessary  sm-faces  along  the  angle  between  the  flaps.  In 
this  angle  granulations  are  often  observed,  representing  a 
growth  of  cicatricial  tissue  beginning  to  fill  up  the  flap.  Shoidd 
these  granulations  be  left  untouched,  or  only  pared  superficially 
along  the  line  T  in  Fig.  131,  the  flaps  cannot  be  properly 
closed,  just  as  the  sides  of  two  contiguous  fingers  cannot  be 
thoroughly  approximated  when  a  reel  is  kept  in  the  angle 
between  them.  Hence,  a  V-shaped  wedge  of  this  tissue  must 
be  cut  out,  and  the  sutui'es  must  also  be  carefully  applied  to  the 
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part  of  the  flap  wlience  it  was  excised.  This  must  be  done  on 
both  sides— that  is  to  say,  a  wedge  is  cut  out  from  the  angle  in 
each  of  the  vivified  sui-faces.  In  so  doing,  the  surgeon  must  be 
careful  not  to  cut  deeply  through  the  tissues  external  to  the 
angle,  lest  the  circular  artery  be  endangered  (see  page  343). 

Unilateral  Laceratfons.— In  this  variety  there  will  simply  be 
but  one  strip  of  mucous  membrane  to  sew  up.  Operation, 
imder  these  cu-cumstances,  is  by  no  means  easier  than  when 
the  laceration  is  bilateral.  It  is  difiicult  to  cut  along  the 
angle  and  the  inner  side  of  the  flaps.  Dr.  Boulton's  practice 
of  thrusting  a  scalpel  through  the  outer  aspect  of  the  angle,  so 
as  to  free  the  tissues  there,  and  then  finishing  the  dissection 


Fig.  131.— Cicatricial  Plug  in  a  Lacerated  Cervix.  {Emmet.) 
C  represents  the  plug,  T  the  surface  of  the  laceration. 

with  scissors  (page  342),  may  bo  very  advantageously  appHed  in 

these  cases.  n  .i,     j  t 

Multiple  Lacerations.— It  is  useless  to  pare  all  the  edges  ol 
multiple  lacerations  and  to  unite  them  with  sutm-es,  as  this 
proceeding  would  involve  traction  in  opposite  directions,  tending 
to  part  the  apposed  surfaces  and  to  tear  out  the  stitches  As  a 
rule,  two  of  the  lacerations  are  tolerably  close  together.  In  sucli 
a  case  the  tissue  between  them  may  be  cut  out  m  the  form  ot 
a  wedge,  and  the  surfaces  left  facing  each  other  are  denuded 
(Fig.  132). 
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Amputation  of  Lacerated  Cervix. — When  abundant 
cicatricial  tissue  or  extensive  cystic  degeneration  lias  taken 
place  in  the  region  of  a  laceration,  the  advocates  of  traclie- 


FiG.  132.— BiFin  Lacekation  of  the  Cervix.  {Emmet.) 

The  portion  between  the  two  fissures  woukl,  according .  to  Dr.  Emmet,  require 

excision. 

lorrhaphy  contend  that  amputation  of  one  lip  or  of  the  entire 
cervix  may  be  needed  to  prevent  the  chance  of  malignant 
degeneration.  Emmet  has  amputated  the  anterior  lip  with 
scissors,  removing  all  the  morbid  tissue.  The  stump  was 
covered  by  drawing  the  vaginal  tissue  over  it  from  each  side, 
and  secm-ing  it  by  six  interrupted  silver  sutui-es.  Most  British 
gynaecologists  are  averse  to  these  extreme  measures. 
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CHAPTER  XIII. 

OPERATIVE  TREATMENT  OF  EXTRA-UTERINE  PREGNANCY. 

Operative  Treatment  of  Extra-uterine  Pregnancy. 

 The  principles  of  palliative  and  expectant  treatment  of  extra- 
uterine pregnancy  are  laid  down  in  systematic  test-books  on  ob- 
stetrics. Works  of  that  class  contain  descriptions  of  incomplete 
operative  measures— that  is  to  say,  operative  proceedings  where 
the  fcBtus  is  not  removed;  in  contradistinction  to  operations, 
which  I  shall  describe  in  full,  where  the  products  of  conception 
are  completely  or  partially  taken  away,  with  or  without  the  sac 
which  contains  them. 

Leading  obstetricians  are  not  agreed  as  to  the  treatment  of 
this  affection,  but,  as  a  whole,  they  remain  averse  to  active 
operative  measures  until  septic  symptoms  have  developed. 
They  still  advocate  injections  of  morphine  or  other  agents  into 
the  sac,  puncture  of  the  sac  and  removal  of  liquor  amnu,  and 
destruction  of  the  ovum  by  electricity.  The  surgical  operations 
wHch  I  shall  describe,  after  a  brief  sketch  of  the  diagnosis  and 
varieties  of  extra-uterine  gestation,  axe— incision  of  the  sac 
through  the  vagina,  and  deHvery  of  the  fostus;  extirpation  of 
the  sac  by  abdominal  section  at  the  time  of  rupture ;  removal  of 
the  foetus  through  incision  of  the  sac  umniptui-ed  or  at  the  time 
of  rupture  ;  extii-pation  of  the  unruptured  sac  before  term,  and 
extirpation  of  the  sac  after  term.  The  less  radical  measm-es, 
iiist  named,  wiU,  however,  be  briefly  noticed. 

Diagnosis  and  Varieties  of  Extra-uterme  Preg- 
nancy-I  am  compelled  to  dismiss  these  two  important 
subjects  in  a  few  short  paragraphs.    The  exceUent  summary 
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published  by  FreuncI  a  few  years  since*  will  form  the  basis 
of  my  remai-ks. 

In  the  earlier  stages  of  pregnancy  the  position  of  the  tumour, 
distinct  from  the  uterus,  is  easily  detected.  Later  on  it  becomes 
more  and  more  difficidt  to  distinguish.  On  the  other  hand,  the 
general  symptoms  of  pregnancy  ai-e  at  fii-st  absent,  and  later 
they  are  more  likely  to  be  present.  This  is  an  excellent  rule, 
but  every  individual  case  will  present  more  or  less  puzzling 
features.  Careful  examination  of  the  pelvic  viscera  and  the 
tumour  should  be  made  under  chloroform,  without  the  use  of 
the  sound.     The  nature  of  all  recent  discharges  must  be 


Fig.  133.— Gestation  in  Outeu  Portion  of  Left  Fallopian  Tube. 
Death  after  throe  attacks  of  hfemorrhage.     (Museum  R.C.S.,  jSTo.  4,696.) 

inquired  into,  with  the  view  of  ascertaining  if  any  decidua 
has  been  expelled  from  the  uterus.  Diarrhoja  and  colicky 
pains  may  indicate  the  attachment  of  placenta  to  the  serous 
coat  of  the  intestine. 

Tubal  Gestation. — This  condition  is  recognized  by  inter- 
mittent pains  resembling  dysmenorrhoea  and  coming  on  early 
m  pregnancy,  and  by  sudden  attacks  of  peritonitis  mth 
symptoms  of  internal  haemorrhage.    It  is  certain  that  these 

•  Ii^^'V;™",'^"*!""  °^  -EvmmVB  "E.xtra.uterine  Gestation,"  by  Dr.  David  Smart 
lu  the  Edmhcnjh  Medical  Journal,  September,  November,  and  December,  1883. 
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attacks  end  fatally  in  a  large  number  of  cases,  as  in  that 
whence  the  specimen  represented  in  'Fig.  133  was  taken; 
and  .  perhaps  Freimd  is  too  confident  that  in  a  considerable 
proportion  of  cases  the  peritonitic  symptoms  subside  entii-ely 
within  the  first  three  months.*     The  tubal  cyst  remains 
flattened,  and  always  tends  to  rupture  early.    According  to 
Tait  and  others,  tubal  pregnancy  is  the  primary  condition  in 
all  other  forms  of  extra-uterine  gestation,  which  result  from 
ruptui-e  of  the  tubal  sac  and  partial  or  complete  transplanta- 
tion of  the  contents.    I  am  of  opinion  that  this  theory  is,  in  the 
main,  coi-rect.    As  far  as  regards  operation,  it  is  of  Httle  im- 
portance, since  when  a  sac  is  incised  or  extii-pated  its  connec- 
tions at  the  time  are  more  to  be  considered  than  its  origm. 

Ovarian  Gestation.— It  is  doubtful  whether  a  fcetus 
can  develop  in  the  tissues  of  the  ovary,  or  whether  what  is 
termed  ovarian  gestation  signifies  pregnancy  in  the  outei-most 
part  of  the  tube,  with  absorption  of  the  ovarian  tissues  or  with 
theii-  amalgamation  with  the  waU  of  the  sac.  I  am  m  favom- 
of  the  latter  theory.  What  is  understood  by  the  term  "-ovarian 
gestation"  appears  to  begin  without  pain,  or  with  but  moderately 
painful  sensations.  The  tumoui-  grows  rapidly,  Hive  an  ovarian 
cyst ;  it  is  distinct  from  the  uterus.  Pregnancy  may  go  on  till 
full  time  •  then  the  f  ffitus  dies,  and  may  desiccate  or  may  putrefy. 

Abdominal  Gestation.— In  this  foi-m  an  abdominal 
tumour  is  developed,  and  the  uterus  is  hard  to  define  owmg  to 
displacement  and  more  or  less  adhesion  to  the  sac.  Pain  is 
often  absent,  and  gestation  generaUy  continues  to  term ;  then, 
after  indications  of  labom-,  and  death  of  the  foetus,  characteristic 
changes  follow,  with  final  spontaneous  elimination  of  the  Icetus 
thiwgh  different  channels.  In  cases  of  abdominal  pregnancj^ 
with  insertion  of  the  placenta  on  the  serous  coat  of  a  coil  of 
intestine,  intestinal  catarrh  sets  in  during  the  fii-st  ew  montK 
and,  when  the  foetus  cUes,  the  sac  decomposes  and  the  .vhoie 

''iZLtti^,^e.t  varieties,  such  as  tubo^teiine  or  tubo- 
ovLn  gestation,  I  shall  speak  in  the  course  of      description  o 
operativ?  proceedings.    I  must  further  remmd  the  reader  that 

*  He  adnnts  that  cave  must  be  taken  to  avoid  mistaking  a  hematocele  for  an 
abortive  gestation. 
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pregnancy  in  a  monstrous  or  malformed  uterus  may  simulate 
or  may  practically  be  identical  with  extra-uterine  pregnancy. 

Palliative  Treatment. — Eest  is  always  imperative  in  cases 
of  exti-a-uterine  pregnancy,  and  fm-ther  dii-ections  for  the  manage- 
ment of  patients  subject  to  this  affection  will  be  found  in  works 
on  obstetrics. 

Active  Treatment. — Obstetricians  are  generally  agreed  in 
recommending  for  the  earHer  stages  of  extra-uteiine  pregnancy 
electricity,  punctiu-e  of  the  sac,  or  injection  of  chemical  solutions, 
to  kill  the  foetus,  or  else  removal  of  the  fostus  thi'ough  a  vaginal 
mcision.  The  proper  treatment  of  advanced  pregnancy  of  this 
kind  is  much  disputed,  some  recommending  that  the  patient 
should  be  left  alone  imtil  the  foetus  is  dead,  and  that  when  its 
death  occurs  no  operation  should  be  performed  unless  septic  or 
other  dangerous  symptoms  appear.  Others  are  in  favour  of 
'I  the  primary  operation,"  which  signifies  the  removal  of  the 
Hvmg  foetus  by  abdominal  section,  generally  with  the  view  of 
saving  mother  and  child. 

In  cases  of  extra-uterine  pregnancy  where  the  foetus  has  died 
and  the  nine  months  have  passed,  most  authorities  are  in  favom- 
of  leaving  the  sac  alone  so  that  it  may  shrivel  up,  unless  bad 
symptoms,  already  noted,  set  in  ;  then  laparotomy  is  considered 
justifiable. 

Certain  surgeons,  however,  advocate  abdominal  section  as 
soon  as  the  abnormal  pregnancy  is  diagnosed,  and  further 
recommend  immediate  operation,  when  symptoms  of  nipture 
of  the  sac  appear.  The  more  complete  operations  have  akeady 
been  named  and  will  be  described. 

Puncture  of  the  sac  is  generaUy  effected  by  means  of  a  Cock's 
trocar  or  some  similar  instrument,  which  is  thrust  into  the  sac 
thi'ough  the  rectal  or  vaginal  waU.  It  has  often  proved  fatal,  as 
m  a  case  which  wiU  presently  be  mentioned,  and  may  fail  to 
destroy  the  foetus. 

Injections  of  Chemical  Solutions.— One-Mth.  of  a  grain  of 
morphine  has  been  injected  into  the  sac  by  means  of  a  hypo- 
dermic synnge  with  a  long  nozzle  in  at  least  four  cases,  with 
the  result  of  arresting  the  pregnancy.  A  single  injection  has 
proved  suflicient  to  destroy  a  five  months'  foetus ;  in  another 
case  the  mjection  was  repeated  every  other  day  tUl  the  sac 

A  A 
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began  to  diminisli  in  size.    The  nozzle  of  the  syi-inge  may  be 
passed  either  through  the  vaginal  or  abdominal  wall. 

Electricity. — The  ovum  has  been  destroyed  by  the  Faradaic 
and  galvanic  currents  in  many  cases  which  have  occui-red  in 
the  practice  of  distinguished  specialists.  The  Faradaic  cuiTcnt 
appears  to  be  preferable. 

In  records  of  successful  results  following  the  above  pro- 
cedures the  possibility  of  errors  in  diagnosis  must  ever  be 
taken  into  account. 

I  shall  now  proceed  to  describe  the  more  radical  operations 
already  noted. 

Removal  of  Foetus  by  Vaginal  Section— As  some 
part  of  the  fostus  generally  presses  down  into  Douglas's  pouch, 
it  is  natural  that  incision  into  the  vagina  and  extraction  of  the 
f  03tus  through  the  wound  should  not  only  have  been  suggested, 
but  also  practised  with  good  results.    When  the  foetus  is  large 
this  method  is  hardly  permissible,  for  then  the  operator  may 
meet  with  some  of  the  ordinary,  and  with  other  and  extra- 
ordinary, obstacles  to  delivery  through  the  vagina.    The  fostal 
sac  often  presents  more  in  the  direction  of  the  abdominal  walls 
than  towards  the  vagina.    In  most  cases  a  vaginal  operation 
appears  unsurgical  in  comparison  with  an  abdomiaal  section ; 
the  former  is  done  in  the  dark,  and  drainage  is  not  so  easily  nor 
so  safely  maintained  as  when  it  is  adopted  after  abdominal 
section. 

There  are,  however,  cases  where  the  removal  of  the  foetus 
through  a  wound  in  the  vagina  appears  justifiable.  When 
the  evidences  of  extra-uterine  pregnancy  are  strong,  when 
the  foetus  is  stiU  smaU,  when  the  sac  does  not  rise  above 
the  hypogastrium  so  as  to  press  against  the  abdominal  walls, 
and  when,  on  the  other  hand,  the  f  cetal  head  appears  to  he  well 
down  in  Douglas's  pouch,  then,  if  the  sm-geon  should  judge 
that  an  immediate  operation  is  necessary,  the  method  now  under 
consideration  may  be  the  best.  The  operator  may  be  far  more 
used  to  deUver  a  foetus  than  to  open  the  abdommal  cavity. 
This  fact  must  not  be  forgotten. 

The  woodcut  (Pig.  134),  represents  a  case  of  tubal  pregnancy 
where  this  method  might  have  been  practicable.  A  fcotus  of 
about  the  third  month  occupied  the  outer  pai-t  of  the  right  tube. 
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The  ovary,  as  I  found  on  careful  dissection,  had  become  atro- 
phied, and  was  completely  concealed  between  the  foetal  sac  and 
the  uterus.  The  patient  was  a  woman  aged  twenty-two,  there 
were  signs  of  pregnancy  ;  a  tumour  could  be  detected  deep  in  tlie 
hypogastrium,  and  it  projected  into  Douglas's  pouch.  Large 


Fig.  134.  —Uterus  and  Appendages. 
Showing  a  sac  in  the  outer  part  of  the  right  Fallopian  tube  coiitaiiiiiig  a  fcetus. 
The  lower  part  of  the  sac  lies  in  the  direction  of  Douglas's  pouch.    Tho  left  tube 
is  obstructed  and  dilated.    {Museum  B.C.S.,  No.  4,694.) 

pulsating  vessels  could  be  felt  on  the  surface  of  the  tumour. 
The  sac  was  in  this  case  tapped  with  an  aspii-ator  through  the 
rectum,  as  it  was  very  tense  and  threatened  to  bm-st.  A  pint 
of  bloody  fluid  was  removed,  and  a  Httle  iodine  solution  was 
injected  by  the  aspirator  and  removed  again.    Subsequently,  as 
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the  bleeding  persisted,  a  solution  of  equal  parts  of  liquor  feiri 
perchloridi  and  water  was  injected,  and  this  checked  the  haemor- 
rhage. The  patient  passed  a  decidua  from  the  uterus  on  the 
third  day,  but  died  rather  suddenly  with  symptoms  of  internal 
hcemorrhage  on  the  fourth.  I  performed  a  necropsy  and  dis- 
covered that  the  peritoneum  was  full  of  blood.  This  had  issued 
from  an  aperture  in  the  back  part  of  the  sac,  which  formed  a 
tumoiu'  about  six  inches  in  diameter.  This  tiimour  lay  behind 
the  uterus,  extending  to  the  right  into  the  iliac  fossa,  displacing 
the  ca3cum,  and  also  backwards  as  far  as  the  fifth  lumbar 
vertebra.  It  did  not  approach  the  abdominal  walls.  It  could  be 
seen  as  it  lay  to  be  a. dilatation  of  the  right  FaUopian  tube. 

The  aspiration  of  the  sac  was  done  after  due  deliberation, 
and  the  operator's  account  of  the  case  will  be  found  in  the 
twenty-fii-st  volume  of  the  Transactions  of  the  Obstetrical  Society  of 
London  (1879),  page  93,  in  a  monograph  supplemented  by  Dr. 
Routh  with  some  valuable  tables  of  reference. 

The  object  of  the  above  history  of  the  case  may  now  perhaps 
be  apparent  to  the  reader.  In  a  similar  case,  in  future,  some 
other  operation  might  appear  preferable  to  aspiration.  Ab- 
dominal section  would  have  been  extremely  difficult  in  this 
instance,  even  as  a  secondary  measure.  As  a  primary  step,  few 
surgeons  would  care  to  perform  it.  I  shall  presently  speak  of 
radical  operations  on  tubal  cysts  before  term.  The  upper  part 
of  the  sac  lay  far  from  the  abdominal  waUs,  so  that  mcision 
and  drainage  would  have  been  difficult  to  effect.  Complete 
extirpation  of  the  sac  would  have  been  impossible.  The  lower 
part  of  the  cyst  lay  well  down  in  Douglas's  pouch.  The  wood- 
cut (Fig.  134,  page  365)  explains  the  position  of  the  cyst. 
Hence  it  was  well  placed  for  an  incision  through  the  vagma. 

The  Operation.— T&(iUQ\hi!&  thermo-cautery  is  very  efficacious 
for  the  pui'pose  of  cutting  thi'ough  the  posterior  fornix  of  the 
vagina  The  surgeon,  if  unskiUed  in  its  use,  should  practise 
cutting  with  the  cautery-knife  thi-ough  orgamc  tissues  of 
different  density.  The  galvano-cautery,  with  the  strong 
platinum  knife  (Fig.  69),  is  in  some  respects  preferable  to 
the  thermo-cautery  (see  page  155). 

The  rectum  must  be  cleared  and  the  bladder  emptied.  lUe 
patient  is  laid  on  her  left  side,  after  the  anaesthetic  has  been 
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administered,  or  on  her  back,  should  circumstances  make  that 
position  desirable.  The  vagina  must  be  washed  out  with  ear- 
boUzed  or  iodized  water,  and  then  thoroughly  explored.  A 
Sims'  specuhun  should  be  passed  along  the  posterior  wall  close 
up  to  the  vaginal  roof,  and  when  the  thermo-cautery  is  used, 
the  rest  of  the  vagina  must  be  well  guarded  by  means  of  a  pad 
of  wet  Hnt  pressed  against  the  anterior  wall  by  a  flat  retractor. 
Then  the  cautery-knife  is  passed  up  to  the  roof  of  the  vagina 
behind  the  cervix,  and  an  incision,  curved,  with  its  concavity 
forwards  and  about  an  inch  in  length,  is  cut  through  the 
vaginal  wall  into  the  cyst.  The  knife  must  be  kept  just 
sufficiently  hot  to  burn  well  and  to  check  haamorrhage  ;  this  is, 
of  course,  effected  by  the  assistant  plying  the  bellows  of  the 
cautery  gently  and  slowly. 

The  placenta  may  be  cut  through,  but  the  risk  of  uncon- 
trollable heemorrhage  when  this  occurs  is  not  so  serious  as 
was  once  supposed.  When  the  incision  has  been  made,  the 
operator  passes  his  forefinger  through  it  into  the  cavity  of 
the  sac,  and  after  ascertaining  the  position  of  the  foetus,  de- 
livers it,  leaving  the  placenta. 

The  cyst-cavity  must  be  washed  out  with  an  antiseptic  solu- 
tion and  carefully  drained  afterwards.  Some  authorities  re- 
commend that  it  should  be  packed  with  salicylic  or  iodoform 
wool,  frequently  changed.  Otherwise,  a  curved  glass  drainage- 
tube  should  be  passed  into  the  cyst,  which  must  be  washed  out, 
very  gently,  through  the  tube  twice  a  day,  or  more  often 
should  there  be  signs  of  septic  infection.  The  placenta  will 
gradually  come  away,  and  the  wound  will  close  up. 

Operation  at  the  Time  of  Rupture. — Extirpation  of 
Sac. — Taking  for  granted  that  diagnosis,  symptoms,  the 
actual  condition  of  the  patient,  and  the  experience  of  the 
surgeon  justify  immediate  radical  operative  measures,  the 
following  paragraphs  will  show  the  steps  of  the  operation, 
as  described  by  its  chief  advocate,  Mr.  Lawson  Tait. 

I  must  first  repeat  a  declaration  of  a  general  principle  which 
particularly  applies  to  this  operation,  that  the  sm-geon  must  not 
leave  himself  out  of  account  as  one  of  the  factors  of  the  whole 
proceeding.  He  is  most  assuredly  justified  in  refraining  from 
operation,  should  he  feel  that  his  experience  in  abdominal 
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surgery  lias  not  been  sufficient  to  inspire  him  with  the  con- 
fidence necessary  in  an  encounter  with  the  gravest  complication 
of  one  of  the  deadliest  of  disorders.    He  must  remember  that 
clearing  clots  and  fluid  blood  out  of  the  peritoneal  cavity,  and 
seeking  the  soui'ce  of  htemorrhage,  require  much  nerve,  and 
that  in  the  pelvis  things  are  not  as  they  seem,  or  rather,  as 
they  feel.    An  "  educated  finger  "  is  indispensable.     If,  on  the 
other  hand,  the  sui-geon  who  contemplates  an  operation  of  this 
kind  has  had  considerable  experience  in  abdominal  sections,  he 
is  justified  in  at  least  making  an  exploratory  incision.  Then, 
the  abdominal  cavity  being  opened,  he  can  but  search  for  the 
appendages ;  he  is  well  qualified  to  do  such  work,  nor  will  blood 
or  clot  affright  him.     However  deep  in  the  pelvis  the  seat 
of  disease  may  lie,  he  is  accustomed  to   search  the  pelvic 
structures  by  the  sense  of  touch  as  well  as  by  sight,  and  there- 
fore he  is  competent  to  attempt,  not  only  the  arrest  of  haemor- 
rhage, but  the  deliberate  extirpation  of  the  foetal  cyst.  Mr. 
Tait,  an  extreme  advocate  of  the  proceeding  under  consideration, 
writes  :*  "  For  this  treatment,  of  course  the  difficulty  was  the 
diagnosis,  but  as  I  have  now  completely  adopted  the  principle 
of  always  opening  the  abdomen  when  I  find  a  patient  in 
danger  with  abdominal  symptoms,  this  barrier  no  longer  exists. 
The  diagnosis  is,  however,  not  so  very  difficult  after  all,  for  in 
many  cases  the  existence  of  pregnancy  has  been  suspected  before 
the  rupture  occurred.    It  may  be  in  the  majority,  however,  that 
this  misleading  feature  is  present ;  the  patient  has  never  been 
pregnant,  or  has  not  been  so  for  many  years,  and  then  the 
arrest  of  menstruation  attracts  no  particular  attention.  If, 
however,  it  be  found  that  the  patient  has  been  eight  weeks  or 
more  without  a  period,  that  there  is  a  pelvic  mass  fixing  the 
uterus  and  on  one  side  of  it,  and  that  sudden  and  severe  symp- 
toms of  pelvic  trouble  and  haemorrhage  came  on,  the  rupture  of  a 
tubal  pregnancy  may  be  at  once  suspected,  and  if  an  operation 
is  to  be  done— and  it  clearly  ought  to  be  done— it  must  be  done 
without  delay.    Early  interference  is  clearly  a  chief  element  of 
success  in  modern  abdominal  surgery." 

Whilst  the  preparations  are  being  made  for  the  operation, 

*  "Five  Cases  of  Extva-uterine  Pregnancy  operated  upon  at  tlie  Time  of 
Rupture"  [British  Medical  Journal,  vol.  i.,  1884,  p.  1,250.) 
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the  patient's  abdominal  aorta  sliould  be  compressed,  if  possible. 
It  is  probably  best  to  select  chloroform  as  the  anaesthetic,  for 
the  patient  can  be  brought  very  speedily  under  its  influence. 
This  is  specially  advisable,  since  there  is  no  time  to  be  lost, 
and  struggling  may  increase  the  danger.  Sudden  contrac- 
tions of  the  recti  during  imperfect  insensibility  will  assuredly 
increase  the  surgeon's  difficulties  and  the  patient's  peril. 

The  patient's  body  had  better  be  protected  with  towels,  as 
directed  in  the  account  of  the  operation  of  oophorectomy. 
The  incision  is  made  in  the  usual  manner  in  abdominal 
sections,  and  should  not  exceed  three  inches  in  length.  It 
must  be  brought  down  sufficiently  low,  else  there  will  be 
great  difficulty  in  reaching  the  pelvic  organs.  The  surgeon 
then  clears  out  as  much  clot  as  wiU  enable  him  to  get  at  the 
appendages,  for,  especially  if  the  symptoms  be  urgent,  it  is 
evident  that  the  arrest  of  heemon-hage  is  all-important,  whilst 
the  peritoneal  cavity  can  be  cleaned  at  leisure  later  on. 

The  surgeon's  left  hand  *  is  then  passed  down  till  the  fundus 
uteri  can  be  detected  ;  the  operator  will  then  know  his  bearings, 
and  can  feel  the  relations  of  the  uterus  to  the  tumour-.  The 
exact  limits  of  the  tumoiu'  may  be  very  hard  to  define.  As  in 
oophorectomy,  adhesions  may  be  manifold,  nor  is  it  always 
easy  to  distinguish  adherent  empty  intestine  by  touch.  The 
next  thing  to  ascertain  is  whether  the  cyst  be  small  and  of 
such  a  nature  as  to  be  readily  removed  with  the  tube,  or  large 
so  as  to  require  stitching  to  the  abdominal  wound.  T'he  broad 
ligament  between  the  uterus  and  the  sac  must,  if  possible,  be 
grasped  between  the  left  finger  and  thumb,  so  that  the  hsemor- 
rhage  may  be  controlled. 

If  the  sac  be  small,  as  in  Fig.  135,  it  must  be  removed 
with  the  tube.  Grentle  pressui'e  with  a  sponge  will  check  the 
bleeding ;  this  should  be  done  by  the  assistant.  The  affected 
appendage  is  then  drawn  up,  sac  and  ovary  included,  by  the 
surgeon's  right  hand,  and  removed  precisely  after  the  manner 
described  in  the  account  of  oophorectomy  at  page  280.  The 
large  pressure-forceps  is  made  to  secure  the  appendage,  and  the 
pedicle-needle  armed  with  No.  4  silk  is  passed  on  its  proximal 

*  Thfit  is,  if  the  sac  lie  in  the  riglit  appendages.  For  operations  on  the  otlier 
side,  tlie  position  of  the  hands,  as  here  described,  sliould  be  reversed. 
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side  as  in  Fig.  114,  page  281.  It  is  evident  that  when  the 
tiihal  cyst  is  small,  as  in  Figs.  133,  135,  there  may  he  relatively 
little  difficulty  in  removing  it,  together  Avith  the  ovarjr,  as 
though  the  two  formed  a  diseased  appendage.  On  the  other 
hand,  should  the  pregnancy  prove  to  be  tuho-jterine  or  "inter- 
stitial," as  in  Fig.  136,  supra-vaginal  hysterectomy  (Chapter 
XI.)  would  be  necessary. 

The  management  of  adherent  intestine  and  omentum  (page 
278),  the  cleaning  of  the  peritoneum,  and  the.  after-treatment 


Fig.  135.— Tubal  Peegnancy. 
A  bristle  is  seen  passiug  from  the  interior  of  the  cavity  to  the  uterine  cud  of 
the  tube.  The  iimbriated  extrcmitj^  has  been  split  open  for  some  distance,  and  a 
bristle  passed  into  the  tubal  canal ;  this  bristle  could  not  be  passed  into  the 
cavity.  The  embryo  has  been  lost.  From  a  woman  aged  thirty-three,  who 
died  suddenly,  with  signs  of  iuternal  hemorrhage.  Dr.  Walter  Lowe,  of 
Burton-on-Trent,  discovered  the  cause  of  hremorrhage  when  making  a  necropsy 
of  the  case.     {Museum  R.C.S.,  No.  4,695.) 

will  be  the  same  as  in  ovariotomy.  It  is  advisable  to  exercise 
some  caution  in  pulling  out  clots  with  the  hand,  as  they  are 
not  firm,  so  that  if  a  large  clot  be  pulled  out  of  some  deep  part 
of  the  pelvis  or  abdomen,  a  portion  may  be  left  behind,  escaping 
the  notice  of  the  operator.  No  method  of  clearing  the  peritoneal 
cavity,  in  the  course  of  this  operation,  is  superior  to  thorough 
washing  out  with  several  pints  of  water  at  blood  heat.  I  have 
spoken  of  this  practice  in'  the  chapters  on  Ovariotomy,  where  I 
have  noted  the  necessary  precautions  (page  204).     In  respect 
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to  extirpation  of  the  extra-uterine  sac,  as  in  all  other  abdominal 
sections,  I  have  left  the  antiseptic  question  open.  Here  as  else- 
where I  should  prefer  to  employ  the  spray.  I  mention  this  matter 
in  relation  to  the  subject  of  washing  out  the  peritoneum  because, 
consistently  with  antiseptic  principles,  the  water  should  be  car- 
bolized,  in  the  usual  proportion  of  1  in  40,  or  about  2  per  cent, 
of  phenol. 

Lastly,  the  pelvic  viscera  must  be  carefully  examined  before 
the  wovmd  is  closed.    There  may  be  very  considerable  capillary 


Fig.  136. — Tubo-Utebine  or  "  Inteh.stitial  "  Pkegnanoy. 


The  posterior  wall  of  the  uterus  has  been  partly  removed.  A  black  bristle 
passes  from  the  uterus,  across  the  cavity  which  coutaiued  the  fuetus,  into  the 
tube  beyond  it,  emerging  from  an  incision  artificially  made  through  the  tube. 
(Dr.  Can'  Roberts'  case,  Museum  R.G.S.,  No.  4,691.) 

oozing  from  the  side  of  old  adhesions  to  the  sac.  In  such  a  case, 
it  will  be  best  to  insert  a  glass  di'ainage-tube  into  Douglas's  pouch, 
and  drain  in  the  manner  already  narrated.  The  abdominal 
wound  is,  lastly,  closed  and  the  patient  is  returned  to  bed,  and 
treated  as  an  ovariotomy  case. 

Operation  at  Time  of  Rupture — Simple  Incision  of 
Sac. — I  have  just  described  the  operation  of  extirpation  of  the 
sac  at  the  time  when  symptoms  of  ruptm-e  have  appeared  and 
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the  sac  is  found  to  be  small.    It  may  happen,  however,  that  the 
pregnancy  is  advanced  to  the  third  or  fourth  month,  if  not  later, 
then  the  sac  will  be  of  considerable  size  and  its  extirpation 
would  be  difficidt  and  dangerous.    The  proper  radical  course 
will  then  be  incision  of  the  sac,  and  removal  of  the  foetus,  the 
edges  of  the  sac  being  afterwards  sewn  to  the  abdominal  wound. 
The  rent  may  be  wide  enough  to  allow  of  the  extraction  of  the 
foetus,  and  if  not,  the  incision  must  be  made  to  include  it. 
Should  the  rent  unfortunately  lie  deep,  in  the  posterior  part  of 
the  sac,  this  arrangement  will  not  be  possible.     The  bleeding 
edges  of  the  rent  should,  in  this  case,  be  secm-ed  by  means  of 
pressure-forceps,  the  handles  of  which  can  be  left  dependent 
from  the  abdominal  wound,  and  they  can  be  removed  in  about 
twenfcy-fom-  hours,  the  surgeon  carefully  watching  for  htemor- 
rhage  after  the  forceps  are  taken  off.    Any  attempt  at  total 
extirpation  of  the  sac  is  unadvisable.    It  is  true  that,  after  term, 
under  different  conditions  to  those  existing  after  rupture,  that 
proceeding  may  be  justifiable,  as  will  shortly  be  explained, 
yet  it  might  then  prove  very  difficult  on  account  of  complicated 
adhesions.    In  the  present  case,  however,  though  there  may  be 
few  adhesions,  the  sac  will  be  soft,  succulent,  and  highly  vascular, 
being  full  of  vessels  in  active  service,  so  to  speak.    The  risk  of 
rashly  detaching  such  a  sac  from  its  deep  connections  will  be 
evident ;  the  haemorrhage  would  certainly  be  severe  and  quite 
sufficient  to  startle  even  a  bold  operator. 

The  steps  of  the  operation  will  otherwise  be  identical,  in  this 
case,  with  those  of  the  same  operation  performed  when  there 
has  been  no  ruptm-e,  or  after  term,  as  will  now  be  described. 

Removal  of  an  Extra-uterine  Foetus  by  Incision 
through  the  Unruptured  Sac— This  operation  may  become 
necessary  when  there  is  strong  evidence  that  a  fostiis  which  has 
died  before  or  after  term  is  decomposing  and  setting  up  com- 
pHcations  of  a  serious  character.  Shoidd  abnormal  pregnancy 
and  retention  of  a  foetus  be  diagnosed,  shoidd  the  sac  present 
well  towards  the  abdominal  walls,  and  should  the  patient  lose 
flesh,  suffer  from  chronic  or  sub-acute  peritonitis  or  exhibit 
symptoms  of  septic  infection,  this  operation  will  be  thoroughly 
justifiable.  There  may  be  evidence,  too,  that  some  commimi- 
cation  between  the  sac  and  the  rectum,  vagma,  or  other  organ 
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is  in  process  of  formation,  thi-eatening  fistnlous  tracks,  and 
discharge  of  the  foetus  and  placenta  piecemeal,  to  the  certain 
discomfort,  at  least,  of  the  unfortunate  patient.  Some  sui-geons 
believe  that  all  the  above  complications  should  be  anticipated, 
and  that  in  any  case  of  extra-uterine  pregnancy  prolonged 
bej'ond  term,  the  fostus  should  be  removed  in  case  such  evil 
results  should  follow  and  render  the  patient  less  fit  for  a  serious 
ojDeration. 

The  patient  should  be  prepared  as  for  ovariotomy,  and  the 
abdominal  incision  made  about  four  inches  long.  Grreat  care 
must  be  exercised  when  the  sm'face  of  the  sac  is  exposed.  It 
is  here  taken  for  granted  that  the  diagnosis  is  correct.  Feeling 
assured  on  this  point,  the  operator  must  ascertain  the  relations 
of  the  front  of  the  sac.  If  it  be  adherent  to  the  parietes  he 
must  not  disturb  its  connections,  but  must  at  once  lay  it  open. 
If  not  adherent  superficially,  the  right  hand  should  be  passed 
over  the  siu'face  of  the  sac  to  ascertain  its  attachments.  During 
this  manoeuvi'e  any  deep  adhesions  which  may  exist  will  be 
detected.  Such  adhesions  must  be  on  no  account  disturbed,  and 
the  operator  must  not  be  over-anxious  to  trace  the  precise 
anatomical  relations  of  the  sac  to  the  uterus  and  other  organs 
at  the  cost  of  tearing  down  adhesions,  setting  up  haemorrhage, 
or  bursting  the  sac  itself  posteriorly.  A  sac  of  this  kind  should 
be  stitched  to  the  margin  of  the  abdominal  wound,  an 
elliptical  portion  being  fir-st  cut  out  of  its  wall,  so  as  to  leave  a 
hole,  wide  enough  for  the  extraction  of  the  foetus.  The  sutures 
must  be  applied  separately  to  each  side  of  the  abdominal 
incision  and  the  corresponding  border  of  the  incision  in  the 
sac,  and  not  passed  through  both  sides  of  the  same,  crossing 
the  cavity  of  the  sac.  If  the  sac  be  not  made  fast  in  the 
manner  just  described  (as  in  Fig.  107),  some  of  its  contents 
wiU  escape  into  the  peritoneal  cavity  as  the  foetus  is  being 
extracted,  an  accident  to  be  avoided  throughout  and  after 
the  operation.  For  the  stitching  process,  a  stout  cm-ved 
suture-needle,  armed  with  No.  4  silk  or  with  thick  silkwoim- 
gut,  will  be  found  convenient,  and  it  should  be  entered,  if 
possible,  through  the  healthy  tissues  of  the  abdominal  wound, 
and  cleaned  in  carbolic  solution  after  it  has  traversed  the 
diseased  wall  of  the  sac. 
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When  tlie  sac  is  adlierent,  a  simple  incision  may  be  sufficient ; 
still  it  is  usually  advisable  to  secure  its  edges  to  the  abdominal 
wound,  lest  the  adhesions  be  broken  down  during  the  later 
stages  of  the  operation.  Should  the  placenta  be  cut  through, 
there  will  be  little  fear  of  htemorrhage,  as  that  structiire  is 
generally  degenerate  and  does  not  bleed  much. 

The  extraction  of  the  foetus  must  be  managed  with  great 
deliberation,  as  the  sac  may  otherwise  be  ruptured,  or  the 
placenta  detached.  The  fcetus  should  be  seized  by  its  feet 
and  drawn  out  slowly,  the  umbilical  cord  being  divided.  If 
it  be  putrid  it  should  be  extracted  by  a  large  volsella  or  by 
lithotomy-forceps.  Then  the  cavity  of  the  sac  is  washed  out 
with  any  antiseptic  fluid  in  which  the  operator  specially  puts 
his  trust.  A  drainage-tube  is  passed  into  the  deepest  part  of 
the  sac  and  the  cavity  is  packed  with  iodoform  wool.  Some 
operators  dust  the  walls  of  the  cavity  with  a  dry  antiseptic 
powder.  An  india-rubber  cloth,  abeady  described  (page  128) 
should  be  fitted  over  the  mouth  of  the  tube.  Over  the  whole 
a  large  woollen  pad  and  a  many-tailed  bandage  are  adjusted. 

The  sac  must  be  well  washed  out  thi-ough  the  drainage-tube, 
twice  daily,  or  more  frequently  if  necessary,  until  the  antiseptic 
fluid  used  for  washing  retui-ns  clean,  and  the  cavity  of  the  sac  is 
free  from  f  astor.  When  bad  odours  and  much  discharge  continue 
for  several  weeks,  the  walls  of  the  cavity  should  be  well  explored, 
for  in  some  cases,  especially  when  a  putrid  foetus  has^  been 
removed  in  pieces,  a  foetal  bone  may  be  left  embedded  in  the 
wall  of  the  sac,  and  until  it  is  cautiously  extracted,  these 
dangerous  symptoms  will  persist.*  The  placenta  will  gradually 
come  away.  After  each  washing,  the  cavity  must  be  packed 
with  iodoform  wool.  When  the  discharge  becomes  trifling  and 
the  sac  has  begam  to  dry  and  shrink,  the  tube  may  be  removed 
and  the  packing  discontinued.  Care  must  be  taken  lest  the 
abdominal  wound  close  too  soon. 

As  it  often  happens,  where  this  operation  is  necessary,  that 
the  patient  is  in  a  very  feeble  state  of  health,  her  strength 
must  be  well  supported.  Should  there  be  a  tendency  to  vomit, 
or  even  simple  nausea,  nutrient  beef-tea  enemata  must  be  given, 
for  by  persisting  in  the  administration  of  food  by  the  mouth, 
*  See  Spanton,  British  Medical  Journal,  vol.  i.,  1884,  p.  14. 
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serious  gastric  distiu-bance  will  be  set  up,  and  even  a  very  slight 
complication  may  turn  the  scale  against  the  patient's  recovery. 
Scrupulous  attention  is  needed  to  avoid  the  formation  of  bed- 
sores.   Opium  should  be  used  as  sparingly  as  possible. 

Extirpation  of  the  Unruptured  Sac  before  Term.— 
In  the  coui-se  of  an  exploratory  operation,  an  extra-uterine 
pregnancy  may  be  discovered.  If  the  sac  be  of  a  natu.re 
suitable  for  extraction — that  is,  if  it  bear  a  good  pedicle,  as  in 
Fig.  135,  and  be  free  fi-om  strong  adhesions — it  may  be  removed, 
the  pedicle  being  ligatui-ed  as  in  ovariotomy.  As  a  rule,  hovs^- 
ever,  the  operation  just  described  is  the  best  to  perform  under 
the  circumstances. 

Extirpation  of  the  Extra-uterine  Sac  after  Term.— 
This  is  an  operation  of  extreme  difficulty  and  danger.  Even 
an  experienced  ovariotomist  or  obstetrician  may  shun  it  on 
account  of  the  numerous  risks  which  it  involves.  It  may 
happen  that  in  the  course  of  an  exploratory  operation,  where 
exti-a-uterine  pregnancy  is  hardly  expected,  that  condition  may 
be  discovered  when  the  surgeon  has  abeady  separated  a  great 
part  of  the  sac  from  close  adhesions  which  supply  it  with  blood. 
He  may  then  fear  to  leave  the  sac  behind.  Still  more  will  he 
object  to  incomplete  measures  should  the  diagnosis  be  revealed 
by  sudden  rupture  of  the  sac  during  manipulation,  and  escape 
of  the  foetus.  The  rupture  may  be  so  wide,  or  placed  in  such 
a  position,  as  to  prevent  the  operator  from  contenting  himself 
with  simple  extraction  of  the  foetus.  The  sac  and  placenta 
may  also  be  extensively  diseased,  rotten,  or  sloughy. 

IJnder  these  circumstances,  and  especially  where  the  tissues  of 
the  sac  are  as  great  sources  of  danger  to  the  patient  as  the  dead 
foetus  itself,  simple  extraction  of  the  fcetus  may  be  insufficient. 
Extirpation  of  the  sac  would  then  be  justifiable. 

The  abdominal  incision  being  made,  it  will  first  be  necessary 
to  explore  the  surface  of  the  sac.  Sometimes  it  is  quite 
thin,  and  the  foetus  can  be  felt  through  its  waUs.  Often, 
however,  it  is  very  thick,  being  partly  made  up,  anteriorly, 
of  overgrown  placenta.  The  surface  is  generally  dull  brown, 
but  may  vary  to  an  indefinite  degree.  Omental  and  intestinal 
adhesions  usually  exist,  and  may  be  extremely  difficult  to 
separate.    In  one  case  in  my  own  and  one  in  a  distinguished 
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colleague's  practice,  the  sac  looked  so  like  an  ovarian  cyst, 
that  tlie  trocar  was  thrust  into  its  substance  ;  no  fluid  escaped, 
but  the  wound  in  the  wall  of  the  sac  presented  no  pathogno- 
monic appearances,  indeed  the  wounded  tissues  resembled  the 
substance  of  a  somewhat  firm  sarcoma,  nor  could  any  foetus  be 
felt  by  the  finger  thrust  into  the  wound.  As  in  simple  extrac- 
tion of  the  foetus,  the  operator  must  prove  the  nature  of  the 
tumoui'  by  a  small,  carefully-made  incision  into  its  anterior 
wall,  and  must  be  prepared  for  the  contingency  of  error  in 
diagnosis,  shown  by  profuse  hcemorrhage  and  escape  of  soft 
sarcomatous  material.  On  the  other  hand,  he  may  have  erred 
in  the  opposite  direction,  and  may  not  find  out  his  mistake  until 
he  sees  a  foetus  escape  thi'ough  a  rent  in  what  he  took  for  a 
uterine  or  ovarian  tumour. 

It  is  advisable  to  remove  the  foetus  from  the  cavity  of  the  sac 
and  to  divide  the  umbilical  cord  at  this  stage.  The  sac  must 
■  then  be  raised,  and  all  adhesions  at  its  upper  and  back  part  very 
carefully  and  deliberately  separated.  In  the  meantime,  the 
abdominal  incision  may  have  required  extension  upwards,  even 
above  the  umbilicus.  The  intestines  must  be  weU  guarded  mth 
flat  sponges.  When  the  base  of  the  cyst  appears  to  be  within 
range  of  the  operator's  hand,  he  must  thoroughl}'  explore  the 
pelvic  viscera  with  one  hand,  holding  up  the  cyst  with  the 
other.  Most  probably  he  will  find  the  fundus  of  the  uterus, 
but  he  must  not  be  surprised  if  he  fail  to  find  either  or  both 
ovaries  or  tubes,  nor  must  he  be  too  ready  to  diagnose  the 
precise  character  of  the  pregnancy  on  the  strength  of  manual 
examination  alone.  In  more  than  one  case  of  this  operation 
even  the  uterus  could  not  be  foimd. 

When  the  uterus  is  detected,  its  relation  to  the  sac  being 
verified,  the  surgeon  should  endeavour  to  form  a  pedicle,  and 
transfix  it  with  No.  3  or  No.  4  silk  as  in  ovariotomy.  This 
manoeuvre  has  proved  comparatively  easy.  Sometimes  the  base 
of  the  tumour  has  to  be  enucleated  fi-om  the  broad  ligament, 
and  the  ragged  remains  of  the  ligament  will  afterwards  requia-e 
trimming  and  transfixing.  Unfortunately,  the  connections  of 
tbe  base  of  the  cyst  with  the  deeper  pelvic  structiu-es  may 
prove  very  intimate  and  impossible  to  separate  with  safety. 
In  such  a  case,  the  greater  part  of  the  sac  must  be  cut  away. 
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and  the  edges  of  the  remaining  portion  sevm  to  the  edges  of 
the  lower  part  of  the  abdominal  wound  with  silkworm-gut 
sutm-es.  A  glass  di-ainag  e-tube  is  then  passed  into  the  cavity 
of  the  remains  of  the  sac.  Before  this  is  done,  it  is  best  to  peel 
off  any  placenta.  If  adhesions  have  been  extensively  broken 
down  in  the  pelvis  towards  Douglas's  pouch,  another  drainage- 
tube  shoidd  be  passed  into  the  pouch,  issuing  from  the 
abdominal  wound  above  the  point  where  the  sac  is  sewn  to 
its  edges. 

In  the  course  of  these  proceedings  the  pressure-forceps  will 
probably  be  required  freely.  The  hfemorrhage  will  arise  chiefly 
from  broken-down  adhesions  and  from  theii-  proximal  side,  for 
there  wiU  be  little  bleeding  from  the  surface  of  the  sac.  Nor 
must  the  surgeon  expect  profuse  hsemorrhage  from  its  interior. 
It  is  not  the  placenta,  nor  the  sac  wall,  which  will  give  him  most 
anxiety  in  this  respect.  The  chief  difficulty  in  regard  to  the 
placenta  may  be  its  identification.  In  one  operation,  where  I 
was  present,  it  was  so  mtich  altered  that  "  the  notion  that  it  was 
placenta  was  contested,  even  after  it  had  been  removed  from  the 
body  and  cut  completely  across,  by  some  of  the  most  eminent 
members  of  the  (Obstetrical)  Society."*  This  change  of  the 
placenta  into  a  thick  solid  mass,  resembling  the  substance  of 
some  forms  of  uterine  fibroid,  is  not  by  any  means  invariable 
after  term.  I  have  found  a  large,  very  characteristic  battle- 
dore placenta  in  an  extra-uterine  sac. 

The  intestinal  adhesions  are  sometimes  extremely  firm,  so 
that,  notwithstanding  ordinary  precautions,  the  walls  of  the 
adherent  gut  are  lacerated  and  require  very  careful  suture.  It 
need  hardly  be  said  that  important  structxu'es  are  liable  to  be 
injvired  during  the  separation  of  deep  pelvic  adhesions,  especi- 
ally the  ureters  and  large  vessels. 

In  some  cases  the  base  of  the  sac  is  most  readily  secured  by  the 
wire  of  a  Koeberle's  serre-nceud ;  this  is  best  when  its  tissues  are 
very  thick  and  liable  to  bleed,  on  account  of  vessels  entering  its 
walls  through  pelvic  adhesions.  Should  the  operator  have  the 
misfortune  to  wound  the  uterus,  he  may  be  compelled  to  ampu- 
tate it  above  the  cervix,  using  a  serre-noeud  to  secure  the  stump. 
It  is  impossible,  however,  to  make  allowance  for  every  contin- 
*  Thornton,  Trans.  Obslet.  Soc,  vol.  xxiv.,  1882,  p.  84. 
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gency  wliicli  may  arise  in  tlie  course  of  an  operation  of  this 
kind.  The  operator  must  quietly  proceed,  meeting  and  over- 
coming each  difficulty  as  it  is  encountered,  and  must  not  cease 
till  he  has  managed  to  secure  the  base  of  the  sac  after  one  of 
the  methods  just  described.  • 

The  after-treatment  must  be  conducted  on  the  same  principles 
as  when  a  large  ovarian  or  uterine  tmnour  has  been  removed. 
There  is  usually  much  constitutional  debility  in  these  cases, 
hence  the  strength  must  be  kept  up  and  great  caution  exercised 
for  the  prevention  of  bedsores.    When  a  pedicle  has  existed 
and  has  been  ligatured  and  returned  into  the  peritoneal  cavity, 
the  case  will  resemble  an  ovariotomy.    When  the  base  of  the 
sac  is  left  behind  and  drained,  the  cavity  must  be  washed  out 
regularly  about  every  four  hours  till  the  fluid  comes  away  clear 
and  scentless.   Then  the  glass  tube  may  be  removed,  and  replaced 
for  a  time  by  a  piece  of  gutta-percha  tubing,  if  necessary,  as  when 
the  cavity  is  very  deep.    The  cavity  should  be  kept  dry,  dusted 
with  iodoform,  and  packed,  when  it  gets  shallow,  with  iodoform 
wool;  but  surgeons  are  likely  to  insist  on  their  own  ideas  of 
antiseptic  dressing,  and  many  will  prefer  other  materials.  '  As 
the  tissues  of  the  sac  do  not  generally  bear  the  least  physical  or 
chemical  violence,  the  sui-geon  must  handle  the  parts  very  care- 
fully and  avoid  strong  appUcations  like  pui'e  liquor  iodi  or  soUd 
persulphate  of  iron. 

Great  care  must  be  taken  that  the  most  superficial  part  ot 
the  abdominal  wound  does  not  close  till  all  the  parts  beHnd 
it  appear  healthy,  else  abscesses,  sinuses,  or  worse  eompUcations 

may  result.  . 

When  Koeberle's  sei-re-noeud  is  used,  its  adjustment  and 
removal  must  be  effected  after  the  manner  described  m  the 
chapter  on  Supra-vaginal  Hysterectomy. 
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CHAPTEE  XIV. 

CESAREAN"  SECTION  AND  PORRO'S  OPERATION. 

Preliminary  Observations. — These  operations  lie  entii-ely 
within  the  province  of  obstetrics.  A  surgeon  more  skilled  in 
abdominal  sections  than  experienced  in  midwfery  is,  however, 
occasionally  called  upon  to  perform  them.  For  this  reason 
I  introduce  descriptions  of  these  procedui'es  into  this  manual. 
For  the  obstetrical  and  ethical  questions  in  connection  with 
the  subject,  especially  the  relative  merits  of  these  two  operations 
and  craniotomy,  and  the  conditions  under  which  either  should 
be  perfonned,  standard  works  on  obstetrics  must  be  consulted. 

Caesarean  Section. — Professor  Sanger  has  devised  a 
method  of  performing  this  operation,  which  has  proved  so 
satisfactory  dm-ing  the  past  five  years,  that  I  consider  it  justifi- 
able to  describe  this  method  alone  at  length.  Earlier  operators 
of  great  experience  never  met  with  the  good  results  which 
Sanger  and  Leopold  can  claim,  especially  in  respect  to  the 
high  jDroportion  of  cases  where  both  mother  and  child  were 
saved.  The  life  of  the  mother  is  always  the  first  thing  to  be 
considered,  but  if  the  mortality  amongst  the  children  alone 
continued  high,  in  the  statistics  of  Csesarean  section,  that  opera- 
tion would,  for  obvious  reasons,  still  remain  unsatisfactory. 

I  shall  not,  therefore,  describe  any  older  method,  but,  on  the 
other  hand,  I  shall  quote  Dr.  Sanger's  rules  for  the  simplifica- 
tion of  his  operation.  Had  he  invented,  so  to  speak,  a  surgical 
proceeding  only  practicable  in  a  large  hospital  or,  at  the  best 
only  to  be  imdertaken  elsewhere  by  a  surgeon  experienced  in 
abdominal  section,  his  method  would  be  of  comparatively  little 
value.    For,  often  when  it  is  necessary,  not  only  are  the  patho- 
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logical  oonditions  unsatisfactory,  but  the  patient's  sun-oundings 
are  yet  worse. 

On  that  account  I  shall  first  describe  Sanger's  operation,  as 
it  should  be  performed  when  the  appliances  required  for  abdo- 
minal section  are  at  hand,  as  in  cases  where  the  patient  can  be 
removed  to  the  wards  of  a  hospital,  or  attended  by  experienced 
specialists  and  nurses.  I  shall  then  add  a  sketch  of  his 
simplified  method,  which  may  be  employed  in  an  emergency. 
For  more  complete  particulars,  Sanger's  "Neue  Beitrage  zm- 
Kaiserschnittsfrage  "  {Archiv  fur  Gyndkolocjie,  yol.  xxvi.,  1885), 
and  a  more  recent  paper  by  the  same,  "Ueber  Vereinfachuug  der 
Technik  des  Kaiserschnittes  "  {Centralhlatt  fur  Gyndl-ologit',  No. 
28,  1886),  must  be  consulted. 

It  is  not  necessary  for  me  to  add  the  details  of  a  controversy 
as  to  the  precise  share  which  Professor  Sanger  can  legitimately 
claim  in  the  establishment  of  this  modification  of  the  older 
method  of  performing  Csesarean  section.  This  question  is 
discussed  by  Dr.  Garrigues  in  a  paper  named  "  The  Improved 
CfEsarean  Section"  {American  Journal  of  Obstetrics,  vol.  xix., 
page  1,009). 

Sanger's  Csesarean  Section:  The  Operation —The 
patient  should  be  prepared  as  for  ovariotomy.  The  waterproof 
sheet  will  not  be  needed.  I  have  ah-eady  spoken  about  the 
question,  as  to  when  this  appliance  should  be  employed  or  dis- 
carded (page  87).  Towels  must  be  placed  so  as  to  guard  the 
surrounding  parts,  as  in  oophorectomy.  Sanger  recommends 
the  spray,  and  several  pints  of  phenol  solution,  as  well  as  a 
1  per  cent,  solution  of  corrosive  subhmate,  must  be  at  hand. 

The  pubes  must  be  well  shaved.  Two  large  flat  sponges,  at 
least,  will  be  required  ;  it  is  better  to  have  fom^  at  hand.  A  set 
of  smaller  sponges  must  be  prepared;  ten  will  be  sufficient 
(indeed,  Sanger  only  uses  four).  The  other  instruments  and 
appliances  that  wiU  be  needed  are— a  scalpel ;  a  probe-pointed 
knife ;  a  catheter  ;  two  volsella ;  six  pressure-forceps  ;  a  pair  of 
straight-bladed  scissors,  and  a  pair  curved  on  the  flat ;  a  needle- 
holder  ;  suture-needles,  straight  and  curved ;  silver  wire  for 
sutures';  ligatm-e  silk,  Nos.  1,  2,  3,  and  4  (and  silkworm-gut  if 
desired) ;  a  yard  of  gutta-percha  tubing,  with  a  lumen  of  about 
one-fifth  of  an  inch,  for  elastic  ligatm-e  ;  a  bottle  of  iodoform ;  and, 
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lastly,  several  soft  napkins.  The  dressings  will  be  the  same  as 
in  ovariotomy,  and  the  sm-geon  mil,  in  any  case,  employ  them 
according  to  his  fancies  and  preferences  in  the  conduct  of  that 
operation. 

The  patient  is  placed  under  the  influence  of  the  anaesthetic, 
and  the  hladder  is  emptied.  The  abdomen,  vulva,  vagina,  and 
cervix  are  thoroughly  washed  with  the  antiseptic  solution; 

The  abdominal  incision  should  be  made  about  four  and  a  half 
inches  long ;  it  must  of  coui'se  be  longer  than  when  a  collapsible 
cyst  has  to  be  removed,  and  should  begin  Ixigher  up  than,  and 
not  be  brought  down  so  low  as,  in  ovariotomy.  Indeed,  Sanger 
recommends  that  one-third  of  the  entii-e  length  of  the  incision 
should  lie  above  the  navel.  Three  sutures,  of  raw  silk  or  silk- 
worm gut,  are  now  passed  through  the  upper  thii'd  of  the 
wound  and  left  untied.  In  this  way  that  part  of  the  incision 
may  readily  be  closed  after  the  uterus  is  drawn  ou.t  of  the 
abdomen,  later  on. 

The  operator  must,  before  opening  the  uterus,  ascertain  that 
it  lies  centrally,  and  not  rotated  to  the  right  or  left.  It  will 
generally  be  found  twisted  to  the  right,  so  that  its  left  side 
presents  ;  it  must  be  put  straight  in  anj  case,  and  the  foetus  is 
manipulated  into  a  favourable  position  should  it  He  transversely, 
as  is  often  the  case. 

Should  it  be  evident  that  the  foetus  is  dead  and  decomposing, 
the  uterus  must  now  be  tm-ned  out  of  the  abdominal  incision 
before  it  is  opened.  Otherwise,  that  organ  must  be  laid  open  as 
it  lies  in  the  abdomen. 

If  the  patient  has  been  several  hours  in  labour  and  the  cervix 
is  extremely  expanded,  the  incision  may  require  to  be  made 
horizontally,  and  low  down  on  the  anterior  svirface  of  the 
uterus.  As  a  rule,  however,  the  incision  should  be  made 
vertically,  and  must  exactly  agree  with  the  abdominal  wound 
in  leng-th  and  position.  Great  care  must  be  taken  not  to 
bring  it  down  too  low,  else  the  circular  venous  siuus,  which 
Hes  in  the  uterine  walls  at  the  level  of  the  os  internimi,  will 
be  opened.  This  misadventure  is  said  to  be  the  most  frequent 
cause  of  fatal  htemorrhage  dming  or  after  Ccesarean  section. 

The  foetus  must  now  be  extracted — by  the  head,  if  pos- 
sible.   If  the  arms  be  brought  over  the  head,  they  will  save 
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th.e  neck  from  constriction  dui-ing  its  passage  through,  the 
uterine  incision.  The  conditions  of  delivery  are  different 
from  those  which  exist  when  the  child  is  born  through  the 
natural  channel. 

The  uterus  is  now  gently  di-awn  forwards  out  of  the 
abdominal  wound.  A  flat  sponge  is  passed  into  the  abdo- 
minal cavity  behind  the  uterus,  and  high  up  beyond  the 
upper  angle  of  the  wound,  as  in  ovariotomy  when  the  cyst 
is  drawn  out.  The  edges  of  the  upper  part  of  the  wound 
are  approximated  by  dragging  on  the  sutures,  which  are  then 
held  together  by  pressure-forceps  in  such  a  manner  that  the 
wound  is  practically  closed,  yet  can  be  opened  directly,  when 
necessary,  by  taking  off  the  forceps. 

The  body  of  the  uterus  is  then  protected  by  a  napkin 
soaked  in  the  phenol  solution.  The  lower  segment  and  the 
cervix  may  now  require  manual  compression. 

The  elastic  ligature  is  then  passed  round  the  neck  of  the 
uterus,  its  ends  are  crossed  in  front,  and  held  together  by 
means  of  a  pressure-forceps.  The  operator  next  awaits  the 
spontaneous  detachment  of  the  placenta,  or,  if  necessary, 
carefully  detaches  it,  and  removes  the  membranes.  With 
regard  "to  wounds  of  the  placenta  made  during  the  passage 
of  the  knife  through  the  abdominal  wall,  they  do  not  give 
rise  to  serious  heemorrhage,  as  was  once  supposed.  The  chief 
som-ce  of  loss  of  blood  has  already  been  noted.  The  operator 
now  ascertains  that  the  internal  os,  or  its  site,  is  viable. 
If  not,  he  must  make  it  so  by  clearing  away  placenta  and 
mucus ;  then  there  will  be  a  free  outlet  for  discharges  in  the 
uterine  cavity  to  escape  into  the  vagina. 

The  uterine  cavity  and  cervix  are  now  freely  dusted  with 
iodoform.  It  is  best  to  clean  the  cavity  fii-st  with  carboHc 
or,  better  still,  sublimate  solution,  and  to  syringe  the  solution 
into  the  vagina  from  the  cavity. 

The  next  stage  of  the  operation  consists  in  the  apphcation 
of  the  sutures  to  the  uterine  wound.  This  is  done  after 
several  methods,  all  based  upon  two  principles.  The  mus- 
cular coat  should  be  deeply  transfixed,  but  the  decidua  avoided. 
The  surfaces  of  the  serous  coat  on  each  side  of  the  incision 
should  be  made  to  He  in  apposition.     In  this  manner  the 
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deep  part  of  the  wound  is  well  held  together,  and  the  serous 
siu-faces  will  rapidly  unite,  as  they  do  in  an  ovariotomy 
wound,  and  close  the  superficial  part.  Many  sutiu-es  should 
be  used,  as  the  tendency  of  the  uterine  contractions  and 
relaxations  to  act  deleteriously  on  the  wound  is  thereby  most 
readily  counteracted. 

Of  the  different  ways  of  attaining  these  objects  I  shall 
describe  the  simplest,  which  I  find  has  been  related,  after 
Sanger  and  Leopold's  original  directions,  by  Dr.  Lush.* 
Sanger,  in  the  paper  to  which  I  have  abeady  referred, 
mentions  several  far  more  complicated  methods,  but  they  are 
not  of  a  kind  which  would  be  readily  practicable  to  an 
operator,  however  experienced,  who  is  siiddenly  called  upon 


Fig.  137. — Diagram  repkesenting  the  Edges  of  the  Uterine  Wound  as 

PRErABED  FOR  THE  SUTURES  IN  SaNGER'.S  MODIFIED  C^ESAREAN  SECTION. 

The  black  line  represents  the  serous  coat,  the  wavy  line  the  decidua.    (See  text. ) 

to  perform  Ceesarean  section ;  moreover,  it  will  be  seen  pre- 
sently that  Sanger  himself  has  laid  out  a  scheme  for  the 
greatest  possible  simplification  of  the  operation  under  such 
circumstances. 

The  cut  surface  of  the  serous  coat  on  each  side  of  the  uterine 
wound  is  raised  with  forceps,  and  about  a  quarter  of  an  inch 
is  dissected  up,  together  with  a  thin  layer  of  the  muscular  wall. 
Towards  the  extremities  of  the  wound  only  half  as  much  of 
the  serous  coat  should  be  raised,  as  midway  between  them. 
When  this  dissection  is  completed  on  each  side,  a  wedge- 
shaped  piece  of  the  muscular  wall  (closely  shaded  in  the 

*  The  Science  and  Art  of  Midioifenj.    New  York.  1885. 
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diagram,  Fig.  137)  is  cut  away  on  eacla  side  of  the  wound, 
tlie  base  corresponding  to  the  level  of  reflection  of  the  serous 
coat  superficially,  whilst  the  apex  of  the  wedge  touches 
the  decidua.  Thus  two  muscular  surfaces,  readily  made  to 
he  in  apposition,  are  formed,  and  they  are  overlapped  by 
a  layer  of  the  seroils  coat.  The  lower  sketch  in  Fig.  137 
represents  this  layer  turned  down  on  the  muscular  tissue. 

Eight  to  ten  silver  sutures  are  now  passed  into  the  mus- 
cular wall,  at  about  half  an  inch  from  the  margin  of  the 
wound,  and  made  to  run  deeply  through  the  waU,  just 
avoiding  the  decidua,  and  passing  across  to  the  wall  on  the 
opposite  side  (Fig.  138).    Then  a  large  number  of  fine  sihi 


Fig.  138.— Diagram  eepresenting  the  Sutures  applied  to  the  Wound 

SKETCHED  IN  THE  PRECEDING  FIGURE. 

The  inner  and  more  superficial  suture  passes  twice  through  the  serous  coat  on 

each  side,    (fee  text.) 

sutui-es  (No.  1,  as  recommended  for  ovariotomy)  are  passed 
thi-ough  the  serous  coat  (Fig.  138),  the  dissected  pai-t  of 
which  must  be  turned  down  against  the  musculai-  coat,  so 
that  the  needle  may  transfix  it  on  both  sides.  In  this 
manner,  when  the  wii-es  are  made  fast,  the  muscular  waUs 
will  be  brought  fii-mly  together,  and  the  sm-faces  of  the 
inverted  portions  of  the  serous  coat  will  lie  in  perfect  appo- 
sition, and  unite  rapidly. 

The  elastic  ligature  is  now  removed,  the  uterus  thoroughly 
washed  out  with  the  subUmate  solution,  the  sutures  made 
fast,  and  the  Hne  of  sutui-e  dusted  with  iodoform.  Any 
bleeding  point  on  the  uterus  must  be  secm-ed  by  a  fine  silk 
sutui-e,  passed  under  it  by  the  aid  of  a  needle,  and  the  two 
ends  are  tied  over  it.  If  the  bleeding  be  very  severe,  then, 
as  was  recommended  when  speaking  of  a  wound  m  the  sui-face 
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oi  a  uteriue  fibroid  that  is  not  found  suitable  for  removal 
(page  207),  one  end  of  the  silk  may  be  passed  once  more 
imder  the  vessel,  as  nearly  as  possible  along  the  same  track, 
and  brought  out  at  its  original  point  of  exit ;  then  the  ends 
are  tied  across,  and  the  vessel  will  be  tightly  gripped. 

The  uterus  is  now  replaced,  with  its  fimdus  forwards,  and 
not  upwards  or  backwards,  so  that  the  intestine  should  not 
get  between  that  organ  and  the  abdominal  wound.  The 
woimd  is  then  closed,  and  the  Hne  of  suture  dusted  with 
iodoform ;  the  abdomen  is  cbessed  with  iodoform  gauze  and 
wool,  held  on  by  means  of  broad  strips  of  plaster. 

With  regard  to  the  di-essings  and  antiseptics,  the  English 
sm-geon  would  in  many  cases  prefer  other  materials  to  those 
above  mentioned,  but  I  have  throughout  adhered  to  the 
recommendations  of  Sanger.  From  my  own  experience  of 
iodoform  in  abdominal  sections,  I  believe  it  to  be  very  ser- 
viceable. 

The  after-treatment  should  be  as  simple  as  possible.  The 
vagina  ought  not  to  be  washed  out  as  long  as  the  pulse  and 
temperature  remain  normal,  and  there  is  no  evidence  of 
retention  of  lochia. 

Last  year  (1886),  at  a  meeting  of  a  medical  society  (Deutsche 
Gesellschaft  fiir  Gynakologie,  see  Ccntra/bkitt  fur  Gyudlxologie, 
No.  28,  1886)  in  Munich,  Dr.  Sanger  gave  statistics  of  his 
modification  of  Csesarean  section.  The  total  number  of  opera- 
tions amounted  to  thii-ty.  In  these,  the  mother  recovered  in 
twenty-one  cases,  and  twenty-seven  childi-en  were  thereby 
saved.  Leopold  was  the  most  successful  operator.  In  his 
eleven  cases,  ten  mothers  and  eleven  children  were  saved. 

Equally  interesting  are  Dr.  Sanger's  simplifications  of  his 
operation  for  the  benefit  of  practitioners  in  emergencies.  As 
.they  may  prove  very  useful,  I  quote  them  below  almost  literally. 

Pi-cparation. — No  special  instrument,  such  as  an  ordinary 
siu'geon  is  not  likely  to  have  at  hand,  is  needed.  Abdomen, 
vulva,  vagina,  and  cervix  to  be  washed  with  sublimate  solution, 
the  instruments  with  carbolic  solution.  Sponges,  if  not  to  be 
had,  may  be  replaced  by  wool  carefrdly  washed  in  one  of  the 
above  solutions.  Two  persons  sutRcient  to  assist.  "  In  an 
emergency,  the  anajsthetic  may  be  confided  to  a  layman." 
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Abdominal  Incision. — Pressiu-e-forceps  and  the  early  introduc- 
tion of  sutures  in  the  upper  part  of  the  wound  not  indispens- 
able. Except  when  the  foetus  is  dead,  it  is  not  advisable  to  lift 
the  unopened  uterus  out  of  the  wound,  as  the  latter  might  then 
need  to  be  enlarged,  and  there  would  be  fear  of  escape  of 
intestine. 

The  Uterine  Wound  should  be  made  vertically  in  the  median 
line,  avoiding  the  lower  segment  of  the  uterus.  A  horizontal 
incision  is  difficult  and  unsuited  for  the  conditions  under  which 
these  simplifications  are  especially  needed.  When  the  placenta 
lies  in  the  line  of  incision,  cut  quickly  through  it,  or  detach  it 
laterally.  Sanger  finds  that  these  manoeuvres  may  be  done 
without  difficulties  from  hfemorrhage  or  dming  the  application 
of  the  sutures.  The  foetus  is  most  readily  puUed  out  by  the 
feet.  In  some  positions  of  the  head  the  uterine  wound  may 
require  prolongation  upwards. 

Temporarij  Extraction  of  the  Body  of  the  Uterus  from  the 
Abdominal  IVound. — A  napkin,  antisepticized,  to  be  spread 
over  the  intestines;  another  to  be  folded  over  the  uterus. 
In  place  of  the  elastic  ligature,  compression  of  the  lower  part 
of  the  iiterus  with  the  hand,  or  rotation  of  the  uterus  on  its 
long  axis.  Manual  detachment  of  the  placenta.  The  patency 
of,  the  OS  to  be  proved.  Disinfection  of  the  uterine  cavity 
(iodoform).  A  sponge  or  strips  of  antiseptic  gauze  to  be  laid 
in  the  cavity  till  the  deep  sutiu-es  are  applied. 

Sutures.— For  the  sake  of  simplicity,  the  dissecting  up  and 
bending  inwards  of  the  serous  coat,  and  resection  of  the 
muscular  wall  may  be  omitted  when  there  is  no  marked 
retraction  of  the  former  nor  great  bulging  of  the  latter,  nor 
much  gaping  of  the  entire  wound,  The  edges  of  the  wound 
may  be  pared  and  adjusted,  just  as  in  any  other  operation. 
The  principle  to  observe  is  to  pass  eight  to  ten  deep  silver 
^itures  through  the  serous  coat  and  muscular  walls,  avoiding  the 
decidua,  and  to  apply  sixteen  to  thirty-five  silk  sutm-es  to  the 
serous  coat  alone,  with  double  transfixion  of  that  coat  on  each 
side  of  the  incision,  so  as  to  eusm-e  the  coaptation  of  two  serous 
sui-faces  when  these  sutures  are  tied.  Other  material,  fine  silk, 
antiseptic  or  silkworm-gut,  may  be  used  in  default  of  silver 
wire.    CarboHzed  catgut  should  never  be  used  for  the  uterine 
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sutiires.  In  one  case,  as  I  was  informed  by  an  obstetrician 
who  was  present  at  the  necrops}^  fifteen  carbolized  sutui-es  were 
used.  All  came  loose  excepting  one  at  the  lower  angle  of  the 
wound,  which  gaped  freely.  Siinger  insists  on  wii'e  for  the 
deep  sutures.  English  operators  will  probably  differ  from  him 
in  this  respect. 

Imgation  of  the  Utents  from  within  with  a  one-half  per 
cent,  sublimate  solution  ;  application  of  iodoform  to  the  line  of 
suture,  closure  of  the  sutures ;  replacement  of  the  uterus  in  the 
abdominal  cavity,  but  not  until  all  bleeding  from  the  line  of 
suture  or  fi'om  the  tracks  of  the  sutiu-es  has  been  checked  by 
passing  a  fine  silk  thi-ead  under  any  bleeding  point.  No 
di-ainage  ;  washing  or  sponging  out  the  peritoneal  cavity  not 
always  necessary.  Abdominal  woimd  to  be  closed  with  silk 
sutures.  Then  the  integimients  should  be  dusted  with  iodoform. 
The  abdominal  walls  are  gently  supported  with  thin  strips  of 
plaster. 

Bladders  containing  ice  to  be  placed  on  the  abdomen,  and 
frequent  subcutaneous  injections  of  ergotin  to  be  given.  The 
after-treatment  must  be  as  passive  as  possible. 

There  can  be  little  doubt  that,  with  sundry  modifications  in 
accordance  with  the  practice  of  surgeons  outside  the  frontiers  of 
the  Grerman  and  Austrian  empii-es,  Sanger's  method  of  per- 
foiTH-ing  Cfesarean  section  will  be  widely  and  successfully 
practised  in  the  immediate  future. 

Caesarean  Section  for  Rupture  of  the  Uterus.— I 
shall  presently  speak  of  a  modification  of  Porro's  operation, 
performed  when  rupture  of  the  uterus  has  occiu'red,  and  will 
show  that  the  usual  situation  of  the  ruj)ture  is  unfavourable  for 
the  application  of  the  serre-noeud.  Unfortunately,  the  usual 
situation  of  the  ruptui'e  is  almost  equally  inconvenient  for  the 
performance  of  an  operation  which  may  be  considered  as  a 
variety  of  Ctesarean  section. 

When  ruptiu'e  of  the  uterus  has  been  diagnosed,  it  may  be 
said,  in  the  words  of  Dr.  Routh,*  that  it  is  an  unnecessary 
piece  of  cruelty  and  malpraxis  to  attempt  to  extract  the  child 
through  the  vagina,  and  to  irritate  the  bowels  with  the  hand. 

*  Discussion  on  Drs.  Swayne  and  Cox's  "Cases  of  Ruptured  Uterus"  (Trans- 
actions of  the  Obstetrical  Society  of  London,  vol.  xxviii.,  1886,  p.  227). 
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That  practice  involves  the  risk  of  enlarging  the  rent  in  the 
uterus,  and  increases  haamorrhage  and  shock.  The  rule  should 
be  to  proceed  at  once  to  abdominal  section.  The  circumstances 
implied  in  this  aphorism  are  sufficient  to  show  that  it  is 
generally  the  obstetrician  who  is  called  upon  to  operate  for 
ruptured  uterus.  Still,  as  in  the  case  of  Cassarean  section 
under  more  usual  cii'cumstances,  he  may  prefer  to  leave  that 
duty  to  some  surgeon  who  may  be  at  hand. 

In  any  case,  as  regards  the  decision  of  the  operator  in  favom- 
of  Ctesareau  section  or  a  modified  Porro's  operation,  it  will  be 
necessary  to  make  the  abdominal  incision  first.  Then,  suppos- 
ing that  the  rent  lies  near  the  fundus,  it  may  be  of  a  character 
suitable  for  treatment  by  dissecting  up  the  serous  coat,  paring 
the  muscular  walls,  and  introducing  the  sutui-es,  after  Sanger's 
method  (page  373),  the  placenta  being  first  extracted.  The 
freedom  of  the  os  from  any  obstruction  preventing  free  escape 
of  the  lochia  must  be  ensured.  Directly  the  foatus  is  removed, 
previous  to  further  manipulation  of  the  uterus,  the  fundus  of 
that  organ  shotdd  be  raised  out  of  the  abdominal  wound,  and  a 
large  flat  sponge  passed  behind  it.  An  elastic  ligature  or  the 
hand  of  an  assistant  will  also  be  needed  directly  the  abdominal 
cavity  is  opened.  In  general  respects,  the  steps  of  this  opera- 
tion will  be  the  same  as  in  the  usual  kind  of  Csesarean  section. 

When  the  rent  is  unfortunately  in  its  most  fi-equent  position, 
namely,  along  the  lower  segment  of  the  uterus,  extending  upward 
towards  the  body,  or,  worse,  do^raward  towards  the  vagina, 
the  difficulties  and  dangers  of  Cassarean  section  will  be  greatly 
increased.  The  rent  is  chiefly  horizontal  in  these  cases,  tui-ning 
upwards  or  downwards,  almost  at  a  right  angle,  at  one  extremity. 

This  fact  may  be  remembered  in  connection  with  the  sugges- 
tion of  Kehrer,  that  in  an  ordinary  Csesarean  section  the  incision 
should  be  made  transversely  and  at  the  level  of  the  os  internum. 
The  great  objection  to  this  position  of  the  incision  is  the  presence 
■  of  the  circular  venous  sinus  at  this  very  point  (page  371). 

In  the  case  of  rupture,  however,  the  operator  has  no  choice, 
or  rather,  he  has  not  to  select  the  site  of  an  incision  and  then 
make  it,  but  to  repair-  a  ready-made  wound.  This  simple 
principle  must  not  be  overlooked.  The  steps  of  the  opera- 
tion, when  the  rupture  is  transverse,  will  be  much  the  same  as  m 
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ordinary  Ceesarean  section,  excepting  that  the  fostus  will  probably 
be  more  or  less  entii-ely  outside  the  uterine  cavity.  Otlier 
necessary  modifications  have  just  been  suggested  in  relation  to 
operation  for  rupture  of  the  fundus.  The  'transverse  ruptui'e 
will  require  very  careful  application  of  the  sutures  after  Sanger's 
method. 

I  will  conclude  with  Dr.  Lusk's  comments  on  gastrotomy  for 
ruptui-e  of  the  uterus*: — "  The  results  of  gastrdtomies  perf oimed 
for  the  removal  of  the  child  after  its  escape  into  the  abdomen  are 
extremely  encoui-aging,  Trask's  statisticst  showing  76  per  cent, 
of  recoveries,  those  of  Jolly  69  per  cent.,  and  the  United  States' 
statistics,  collected  with  indefatigable  zeal  by  Harris,  53ii  per 
cent.  In  the  autopsies  I  have  witnessed  upon  women  who  have 
died  from  rupture  after  delivery  by  the  natural  passages  it  has 
always  seemed  to  me  that  a  timely  gastrotomy,  performed 
before  peritonitis  had  set  in,  would  have  afforded  a  good  chance 
of  saving  a  patient's  Hfe." 

It  must  be  remembered  that  in  most  of  the  cases  inchided  in 
these  statistics  the  wound  was  not  sewn  up  in  the  systematic 
manner  adopted  by  recent  Grerman  authorities.  Had  it  been 
always  so  treated,  not  to  speak  of  other  precautions  only  lately 
suggested,  the  mortality  would  undoubtedly  have  been  much 
lower. 

Porro's  Operation. — By  this  term  I  signify,  according 
to  Dr.  Grodson's  definition,!  Coesarean  section  followed  by 
removal  of  the  uterus,  together  mth  its  appendages  (including- 
the  ovaries),  leaving  onlj^  the  cervical  portion  of  the  uterus. 
Hence,  the  sm'geon  may  liken  it  to  supra-cervical  hysterectomy 
for  fibroid  tumour  of  the  uterus ;  but  for  the  conditions  involved 

*  Loc.  C'it.,  p.  610. 

t  The  surgeon  interested  in  the  subject  of  rupture  of  the  utenis  should  consult 
Dr.  Trask's  valuable  "Statistical  Inquiry  into  the  Causes  of  Rupture  of  the 
Uterus"  (American  Journal  of  the  Medical  Sciences,  vol.  xv.,  new  series,  1848). 
He  noted  that  in  only  11  out  of  2C5  cases  of  rupture  during  parturition  was  the 
laceration  found  to  occur  at  the  fundus.  On  the  other  hand,  it  was  discovered 
at  the  fundus  in  7  out  of  38  cases  of  rupture  during  gestation.  Subsequent 
researches  have  confirmed  the  accuracy  of  these  statistics. 

X  "  Porro's  Operation  " :  Introduction  to  a  Discussion  in  the  Section  of  Obsteti'ic 
Medicine,  Fifty-first  Annual  Meeting  of  the  British  Medical  Association  {Brilish 
Medical  Journal,  vol.  i.,  1884,  p.  142). 
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in  that  disease  lie  must  substitute  the  conditions  involved  in 
pregnancy  when  the  foetus  is  viable. 

The  patient  should  be  prepared  as  for  ovariotomy,  but  the 
waterproof  sheet  is  not  required.     The  incision  through  the 
abdominal  walls  must  be  of  a  fair  length,  at  least  four  inches, 
beginning  close  below  the  umbilicus,  for  in  relation  to  the 
incision  the  conditions  are,  in  this  case,  not  the  same  as  in 
ovariotomy.    The  walls  will  probably  be  found  to  be  very 
vascular,  as  in  cases  of  fibroid,  but  the  temporary  appHcation 
of  pressui-e  generally  proves  sufficient  to  arrest  htemorrhage. 
When  the  surface  of  the  uterus  comes  into  sight,  it  should  be 
examined  to  see  if  the  placental  attachment  lies  in  front.  This 
happened  in  Dr.  Grodson's  case.    "  The  uterus  being  exposed, 
its  anterior  surface  was  noticed  to  be  very  livid  in  appearance, 
suggesting  that  the  placenta  was  attached  to  the  anterior  wall, 
and  therefore  I  made  as  low  down  as  possible — that  is,  about 
the  junction  of  the  lower  with  the  middle  third — a  small 
incision  just  large  enough  to  admit  the  finger ;  a  gush  of  venous 
blood  occuiTed,  and  the  membranes  were  seen.    I  immediately 
inserted  the  tip  of  each  forefinger,  and  tore  the  womb  open 
transversely.    There  was  no  resistance.    The  membranes  were 
not  rupttu-ed  by  this  manipulation ;  therefore,  knowing  the 
exact  position  of  the  foetus,  I  thrust  my  hand  through  them 
into  the  right  iliac  region,  and  seizing  the  neck  without  diffi- 
culty, extracted  the  child."    When  the  anterior  sui-face  of  the 
uterus  does  not  appear  to  be  livid,  then  a  freer  incision  may  be 
carefully  made  through  its  walls,  for  the  extraction  of  the 
foetus. 

Whilst  the  child  is  being  removed,  and  the  umbilical  cord 
divided,  an  assistant  grasps  the  neck  of  the  uterus  with  his 
left  hand  introduced  into  the  pelvis,  so  as  to  control  hasmor- 
rhage.  With  his  right  hand  he  slips  the  wii-e  of  a  Koeberle's 
serre-nosud  (described  at  pages  122,  295)  around  the  uterus  at 
the  level  of  the  os  internum,  taking  care  that  both  ovaries 
and  tubes  are  included— that  is,  that  they  both  Ue  on  the 
distal  side  of  the  wire.  The  Avii-e  is  now  made  tight.  Two 
pins  are  then  made  to  transfix  the  uterine  tissues  about  half 
an  inch  above  the  wire.  This  must  be  done  precisely  as  in 
hysterectomy  for  fibroids,  and  it  is  best  that  the  surgeon 
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should  do  it  at  tliis  stage,  and  not  after  the  uterus  is  cut  away. 
The  pins  will  serve  as  additional  landmarks  and  safeguards, 
and  there  cannot  be  too  many  such  aids  to  the  operator. 

The  siu-geon  himself  having  ascertained  that  the  wire  is 
sufficiently  tight,  and  given  the  child,  if  alive,  into  proper 
hands,  now  amputates  the  uteras  above  the  pins.  The  intes- 
tines above  the  stump  should  be  at  once  guarded  hy  a  large 
flat  sponge,  as  in  ovariotomy.  The  lower  part  of  the  abdo- 
minal incision  must  be  firmly  secm-ed  by  sutures  introduced 
as  in  other  abdominal  sections,  and  brought  close  to  the  stump 
of  the  uterus,  below  the  wire.  It  is  not,  as  a  rule,  necessary 
to  apply  a  suture  to  the  walls  below  the  stump,  which  should 
be  pushed  dovra  to  the  lower  angle  of  the  wound.  Then  the 
sutures  are  applied  to  the  upper  part  of  the  woimd,  the  flat 
sponge  removed,  and  the  peritoneum  carefully  fi-eed  from  clots. 
Very  little  blood  need  be  lost  diu-ing  this  operation. 

The  free  surface  of  the  stump  should  be  lessened  in  area 
in  the  manner  which  I  have  described  in  the  chapter  on 
Hysterectomy,  and  any  portion  of  it  which  must  be  left 
exposed  should  be  dusted  with  iodoform  or  soHd  percliloride 
of  iron. 

The  operation  is  best  performed  with  full  antiseptic  pre- 
cautions. A  catheter  should  be  kept  in  the  bladder  during 
the  operation.  The  dressings  are  applied  as  after  hysterectomy. 
As  in  all  clamp  or  serre-noeud  cases,  much  care  must  be 
taken  to  draw  off  the  urine  regularly  every  six  hours,  else 
the  patient  will  be  sure  to  suffer  great  pain.  The  stump 
must  be  inspected  daily,  and  the  wire  tightened  whenever 
necessary.  The  stump  or  pedicle  will  become  slowly  detached, 
and  will  separate  entirely  in  about  three  weeks.  The  raw 
surface  left  after  separation  should  be  carefully  dressed  with 
iodoform  powder  or  carbolic  lotion. 

Operations  allied  to  Porro's. — There  are  several  opera- 
tions related  to  that  which,  according  to  Dr.  Grodson's  defini- 
tion, bears  the  name  of  Porro.  These  are  all  performed  on 
a  pregnant  uteras,  but  otherwise  differ  considerably  in  many 
respects  fi'om  Porro's  operation. 

Of  these,  the  first  is  total  amputation  of  a  pregnant  uterus, 
including  the  cervix. 
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The  second  is  supra-cervical  amputation  of  the  uterus, 
and  removal  of  the  ovaries,  performed  dui-ing  pregnancy,  but 
before  the  foetus  is  viable. 

The  thii-d  is  removal  of  a  foetus  from  the  abdominal  cavity 
after  rupture  of  the  uterus,  and  amputation  of  the  ruptured 
uterus,  with  removal  of  the  ovaries. 

Total  Amputation  of  a  Pregnant  Uterus,  or  "  Porro- 
Preund's  Operation,"  has  been  successfully  perfoi-med  by 
Sir  Spencer  Wells  in  one  case  where  I  was  present  and  had 
the  advantage  of  closely  inspecting  every  step  of  the  operation. 
It  has  been  described  more  than  once,*  but  deserves  notice  here, 
since  similar  cases  may  occur  in  the  futiu-e  and  may  require 
similar  treatment. 

The  patient  was  a  woman  aged  thii-ty-seven,  suffering  from 
epithelioma  of  the  cervix,  and  six  months  pregnant.  She  had 
borne  five  children  abeady.  The  cervix  was  long  and  enlarged, 
the  OS  admitting  one  finger  easily  for  an  inch,  and  the  canal 
and  03  were  covered  Avith  an  exuberant  epitheliomatous  mass. 
After  several  less  severe  measures  had  been  proposed,  and 
rejected  for  various  reasons,  it  was  decided  to  remove  the 
uterus  entire. 

Full  Listerian  precautions  were  taken.  The  patient  was 
placed  in  ovariotomy  position.  It  was  considered  advisable 
to  keep  a  catheter  in  the  bladder,  and  an  opening  was  made 
for  it  in  the  waterproof  sheet  which  was  applied  to  the 
abdominal  waUs  as  in  the  operation  for  removal  of  an  ovarian 
tumour.  The  vagina,  which  must  always  be  thoroughly 
washed  out  with  an  antiseptic  solution  before  any  proceeding 
of  this  kind,  was  plugged  with  thymol  cotton  moistened  in  a 
tepid  1  per  cent,  solution  of  thymol.  The  abdominal  incision 
was  commenced  two  inches  above  the  umbilicus,  and  prolonged 
for  six  inches  below  it.  The  pregnant  uterus  being  thus  freely 
exposed  was  lifted  out  of  the  upper  part  of  the  wound.  A 
flat  sponge  was  placed  over  the  intestines,  to  protect  them  from 
iiijuiy,  to  avoid  sudden  prolapse,  and  to  prevent  chilling  of  the 
peritoneal  cavity  by  the  action  of  the  spray.    This  arrangement, 

*  "Case  of  Excision  of  a  Gravid  Uterus  with  Eintholioraa  of  the  Cervix  "  {.Val.- 
Chir.  Trans.,  vol.  Ixv.,  1882).  Diagnosis  and  Surgical  TmUmcnl  of  Ahdomimil 
Tumours,  p.  171. 
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described  by  the  operator,  wn,g,  as  may  be  seen  from  wliat  I 
have  said  elsewhere  in  this  work,  in  accordance  with  the 
general  principles  of  abdominal  sui'gery.  The  edges  of  the 
upper  part  of  the  wound  were  then  united  by  four  sillc 
sutures. 

In  order  to  secm-e  the  ovarian  vessels,  the  broad  Ligament 
was  transfixed  below  the  ovary,  and  tied  with  strong  silk,  on 
both  sides.  The  ovaries  were  found  at  a  higher  level  and 
nearer  the  fundus  than  was  expected,  so  that  this  proceeding 
was  not  very  difficult.  Here  I  may  note  that,  in  pregnancy, 
the  uterine  appendages  are  drawn  up  high  out  of  the  pelvis, 
and  lie  symmetrically*  on  each  side  of  the  gravid  uterus. 

The  bladder  was  then  dissected  from  the  anterior  surface  of 
the  uterus.  The  thin,  tense  walls  of  that  organ  suddenly  gave 
way.  The  membranes  were  ruptured,  and  the  foetus  extracted, 
the  cord  being  tied  and  cut.  The  connections  between  the 
uterus  and  the  vagina  were  separated,  the  operator  cutting 
close  round  the  cervix,  and  secm-ing  by  pressure-forceps  all 
bleeding  vessels  as  they  were  divided.  In  this  manner  the 
entire  uterus,  with  the  cancerous  mass  in  the  cervix,  was 
removed.  The  forceps  were  taken  off  successively,  a.nd  every 
bleeding  vessel  tied  -with  carboHzed  silk.  The  vaginal  plugs 
were  taken  out,  and  the  opening  in  the  vagina  and  the  edges 
of  the  divided  broad  ligaments  were  united  with  silk  sutures. 
The  pelvis  was  cleaned,  with  sponges.  Silk  sutures  were 
applied  to  the  lower  part  of  the  abdominal  wound,  and  then 
the  entire  wound  was  closed.  The  abdomen  was  lastly 
covered  with  cbessings,  as  in  a  case  of  ovariotomy. 

This  operationt  was  completed  within  an  hom-.  The  foetus 
was  of  about  the  sixth  month.  The  abdominal  wound  opened 
on  the  eighth  day,  through  frequent  vomiting,  but  was 
readily  closed  again.  The  patient  returned  to  her  home  on 
November  21st,  1881,  a  calendar  month  after  the  operation. 
She  enjoyed  good  health  for  eight  or  nine  months,  though  in 
February,  1882,  a  suspicious  thickening  was  discovered  in  the 

*  See  p.  292. 

t  Syuteniatic  writers  speak  of  it  as  "  roiTo-Freiimrs  operation,"  as  it  is  a 
combination  of  Porro's  operation  with  total  extirpation  of  tlie  cancerous  uterus 
as  practised  by  Freund  (see  p.  -318,  iwtc). 
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vaginal  cicatrix.  Thii'teen  montlis  after  the  removal  of  the 
uterus  she  died,  a  large  mass  having  formed  in  the  left  iliac 
fossa. 

In  this  case  I  examined  the  uterus  after  its  removal,  and 
it  appeared  to  me  that  the  whole  of  the  area  of  visible 
cancerous  disease  had  been  taken  away.  Some  of  the  broad 
ligament  left  behind  probably  contained  cancerous  elements 
(see  page  317).  The  result  of  this  case  certainly  tended  to 
justify  the  operation.  Deliveiy  through  the  cancerous  os 
after  three  months  of  further  progress  of  the  malignant 
disease  would  have  entailed  great  risks.*  As  it  was,  those 
three  months,  or  at  least  the  last  two,  were  spent  in  comfort, 
to  which  may  be  added  another  month  not  spent  in  childbed, 
and  a  few  more  months  of  relative  ease  while  the  patient 
still  remained  in  good  general  health. 

Supra-vaginal  Hysterectomy  during  Pregnancy  — 
The  second  variety  of  operation  allied  to  that  known  as  Porro's 
is  supra-vaginal  and  supra-cervical  amputation  of  the  uterus 
and  removal  of  the  ovaries,  performed  during  pregnancy,  but 
before  the  foetus  is  viable. 

This  operation  practically  implies  removal  of  a  pregnant 
uterus  affected  with  fibroid  disease.  It  is,  however,  conceivable 
that  it  might  be  done  for  other  complications. 

Pregnancy  during  fibroid  disease  may  be  overlooked,  even  by 
the  experienced.  There  may  be  frequent  discharges  of  blood 
from  the  vagina,  mistaken  for  menstruation;  the  abdominal 
enlargement  may  be  attributed,  very  naturally,  to  the  fibroid 
tumour  alone;  besides,  the  patient,  probably  feeling  sensations 
different  from  those  experienced  in  previous  pregnancies,  may 
fail  to  direct  the  surgeon's  attention  to  matters  which  would 
suggest  pregnancy.  These  matters,  on  the  other  hand — enlarge- 
ment of  the  breasts,  for  example,— may  be  duly  noted  by  the 
surgeon,  yet  attributed  to  other  causes.  Oozing  from  the  nipple 
is  observed  in  some  cases  of  fibroid  disease  where  there  is  no 
pregnancy.  Lastly,  as  in  many  other  diseases,  it  has  been 
taken  for  granted  that  undersized,  repidsive,  and  other\\dse  iU- 
conditioned  single  females  are  never  exposed  to  those  unfavom-- 

»  Hence  this  operation  differs  in  principle  from  total  extirpation  of  the  non- 
pregnant uterus. 
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able  ethical  conditions  which  involve  pregnancy.  This  has  led 
to  error,  in  one  case  at  least,  as  I  am  aware. 

Eemoval  of  a  pregnant  fibroid  uterus  is  a  very  difficult  and 
dangerous  operation.  When  it  is  performed  late  in  an  undiag- 
nosed pregnancy  the  alterations  in  the  cervix  interfere  with  a 
firm  application  of  the  serre-noeud  wire,  and  intra-peritoneal 
treatment  of  the  pedicle  wiU.  be  yet  more  hazardous.  Moreover, 
the  discovery  of  an  unexpected  foetus  will  disconcert  even  a 
strong-nerved  operator.  I  have  known  disastrous  consequences 
to  follow  in  two  cases.  In  a  third,  at  which  I  assisted,  the 
patient  was  a  miserable,  sickly  single  woman  aged  thirty-two, 
who  had  been  more  or  less  confined  to  her  bed  for  a  year.  A 
solid  oblong  tumour  extended  nearly  to  the  ensiform  cartilage, 
and  the  abdominal  incision  had  to  be  extended  two  inches  above 
the  umbiUcus.  On  extracting  the  tumour  from  the  wound,  a  tense 
globular  swelling,  looking  like  a  cricket  ball,  was  observed  on  its 
lower  aspect ;  its  walls  were  much  paler  than  the  surface  of  the 
growth.  This  swelling  proved  to  be  the  uterus.  Dr.  Bantock 
passed  the  wire  of  a  Koeberle's  serre-noeud  round  the  cer^vix,  the 
pins  were  applied,  as  in  an  uncomplicated  hysterectomy,  and 
the  tumour  and  uterus  were  cut  away.  As  the  knife  passed 
through  the  uterine  tissue,  a  dead  foetus,  three  inches  long, 
with  placenta,  escaped.    Recovery  was  rapid. 

Mr.  Eaiowsley  Thornton  successfully  operated,  in  1882,  on  a 
case  where  pregnancy  at  four  and  a  half  months  was  evident, 
and  a  large  fibroid  gave  great  distress.  Sir  Spencer  Wells 
performed  a  true  Porro's  operation  last  May  (1887),  removing 
a  pregnant  fibroid  uterus  close  upon  term.  Both  mother  and 
child  were  saved. 

In  short,  when  this  operation  is  decided  upon,  before  or 
during  abdominal  section,  it  must  be  performed  precisely  as  an 
ordinary  hysterectomy  for  fibroid  disease,  but  with  more  than 
usual  deliberation.  When,  on  opening  the  abdominal  cavity, 
unsuspected  pregnancy  is  discovered,  and  the  fibroid  growth 
proves  to  be  small  and  not  in  a  position  to  interfere  with 
delivery  at  term,  it  will  be  advisable  to  close  the  wound  and  wait. 

No  general  rules  can  be  laid  down  for  these  grave  cases,  and 
much  will  depend  upon  circumstances  and  on  the  surgeon.  They 
demand  considerable  experience  in  abdominal  surgery. 

c  c 
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Supra-vaginal  Hysterectomy  for  Rupture  of  the 
Uterus :  Removal  of  the  Foetus  from  the  Abdominal 
Cavity. — The  results  of  this  bold  proceeding  have  proved 
highly  unsatisfactory.  I  have  noted  some  of  the  features  of 
rupture  of  the  uterus  in  the  observations  on  Csesarean  section 
(page  377).  The  rent  being  usually  near  the  cervix,  it  is 
placed  in  the  situation  most  unfavourable  for  the  safe  applica- 
tion of  the  wire  of  the  serre-noeud.  Shoiild  it  be  near  the 
fundus,  and  should  the  sm-geon  determine  upon  this  operation, 
he  must  secure  the  uterus  by  means  of  an  elastic  ligatui-e 
directly  the  abdominal  cavity  is  opened,  remove  the  foetus,  and 
then  proceed  as  in  Porro's  operation  properly  so  called. 

Laparo-elytrotomy,*  or  Thomas's  Operation. — This 
operation  consists  in  cutting  down  on  the  upper  part  of  the 
vagina  through  an  incision  above  Poupart's  ligament,  the 
peritoneum  being  pushed  aside.  The  foetus  is  then  delivered 
through  the  wound.  Thus  the  peritoneal  cavity  is  not  opened, 
and  the  foatus  has  not  to  pass  through  the  pelvis,  which,  it 
is  to  be  assumed,  is  contracted  in  cases  where  this  operation 
is  undertaken.  Eecently  Dr.  Graillard  Thomas  has  practised 
and  advocated  it,  and  has  been  followed  by  several  American 
and  British  operators.  Up  to  1885  the  statistical  results  were 
the  saving  of  six  mothers  in  twelve  operations  ;  but  as  Dr. 
Lusk  points  out,  the  cases  were  mostly  in  the  hands  of  excep- 
tionally good  and  experienced  operators.  Dr.  Playfair  believes 
that  "the  operation  has  a  great  future  before  it."t  British 
operators  are  not  likely  to  adopt  it,  at  present,  in  preference 
to  Porro's  operation  or  Ctesarean  section.  Its  chief  merit  lies 
apparently  in  the  fact  that  the  uterus  is  not  wounded ;  as  for 
the  peritoneum,  few  operators  now  fear  to  open  its  cavity. 

*  "k5.ir6.pa,  Ion.  Xairap-r),  the  soft  part  of  the  body  between  the  ribs  aud  hips, 
the  flank,  loins.  Latin,  ilia."— A  Lcxiaon  abridged  from  Liddcll  aiid  Scott's. 
"Laparo"  is,  therefore,  fairly  correct  in  this  case,  when  we  remember  the  situa- 
tion of  the  abdominal  incision. 

+  A  Trcntise  on  the  Science  and  Practice  of  Midwifery.    Sixth  edition.  1886. 
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CHAPTEE  XV. 

OPERATIONS  FOR  THE  REPAIR  OF  RUPTURED  PERINEUM,  AND 
FOR  THE  RELIEF  OF  PROLAPSUS  UTERI. 

Rupture  of  the  Perineum. — This  injmy  is  so  frequent, 
that  the  operation  for  its  repair-  is  the  commonest  and  best 
known  plastic  procedure  in  the  neighbourhood  of  the  female 
organs. 

In  the  large  majority  of  cases,  rupture  of  the  perineum 
takes  place  during  labour.  The  periueum  is  exposed  to  con- 
siderable violence  dming  the  expulsion  of  the  child  from  the 
vagina,  especially  in  certain  unfavoui'able  presentations.  The 
hands  and  instrimients  of  the  obstetrician  may  cause  the  injury. 
The  anterior  part  of  the  perineum  may  alone  be  torn,  whilst 
in  other  cases  the  rupture  is  complete  so  as  to  involve  the 
sphincter  ani.  In  very  rare  instances,  the  vaginal  wall  has 
been  torn  above  the  vulva,  and  the  child  forced  tkrough  the 
rent  and  out  of  the  middle  of  the  perineum,  making  for  itself 
a  ruptiu-e  through  the  perineal  integuments  which  does  not 
reach  either  forwards  to  the  vulva  or  backwards  to  the  anus. 
This  condition  is  termed  "  central  riipture  of  the  perineum." 
It  is  now  generally  agreed  that  when  a  rupture  of  the  perineum 
is  discovered  after  labour  it  should  be  sewn  up  at  once.  This 
it  appears  can  often  be  readily  and  successfully  performed,  even 
when  the  sphincter  ani  is  much  involved.  When  that  compli- 
cation does  not  exist,  there  can  be  no  doubt  that  the  perineum 
should  be  repaired  dii-ectly.  In  cases  where  it  does  exist  a 
successful  immediate  operation  saves  the  patient  from  certain 
misery,  and  economizes  the  time  which  she  must  spend  in  the 
sick-bed.    Yet  when  the  laceration  extends  far  into  the  rectum 
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the  operation  directly  after  labour  may  he  very  difficult,  and 
the  wounds  may  heal  badly.  Hence,  after  it  has  been  performed, 
the  parts  must  be  examined  from  time  to  time  dm-ing  recovery, 
and  the  surgeon  must  make  sure  that  the  sphincter  regains  its 
functions,  nor  must  he  be  discouraged  should  a  fresh  operation 
be  necessary. 

Dr.  Graillard  Thomas  has  observed  that  for  laceration  of  the 
perineum  there  is  but  one  cause — parturition.  It  may  occur, 
hov^ever,  during  the  instrumental  delivery,  not  of  a  child,  but 
of  a  fibroid  polypus,  or  a  sessile  fibroid  tumour  shelled  out  of 
its  capsule.  The  rent  may  then  be  caused  by  one  blade  of  a 
large  volsella,  but  I  have  seen  it  produced  in  a  middle-aged 
single  woman,  by  the  simple  dilatation  of  the  posterior  part  of 
the  vidva  during  carefid  extraction  of  the  tumour  piece  by  piece. 
The  laceration  in  this  case  was  sHght,  and  extensive  damage 
can  always  be  prevented  by  avoiding  hui-ry  in  the  extrac- 
tion of  the  tumour,  and  by  removing  small  fragments  only 
at  a  time. 

Anatomy  of  the  Perineum.— The  tenn  perineum  is  not 
understood  precisely  in  its  dissecting-room  sense,  when  a  ruptured 
perineum  is  signified.  The  integuments  between  the  vulva  and 
the  anus,  the  perineal  body  and  the  vaginal,  and  often  the  anal 
mucous  membranes  are  torn  when  the  perineum  is  raptured. 
The  sphincter  ani  may  or  may  not  escape  damage  ;  the  sphincter 
vaginte,  it  would  appear  at  first  sight,  cannot  escape  laceration. 
This  muscle,  however,  is  of  less  importance  than  was  formerly 
supposed. 

A  pyramidal  collection  of  connective-tissue  fibres  chiefly 
elastic,  with  its  apex  upwards,  lies  beneath  the  integument  of 
the  true  perineum,  and  extends  between  the  walls  of  the  rectum 
and  vagina.  This  is  the  perineal  body  described  by  Savage. 
It  acts  as  a  point  of  attachment  for  several  muscles,  and  keeps 
the  canal  of  the  anus  well  back,  also  preventing  the  anterior 
wall  of  the  rectum  from  bulging  into  the  vagina.  The  perineal 
body  protects  the  soft  parts  inferiorly  and  posteriorly  during 
labour.  Berry  Hart  compares  it,  in  this  respect,  to  the  brass- 
bound  edge  of  a  doorstep.  On  the  other  hand,  this  body  is  not 
the  main°support  of  the  vagina,  uterus,  and  abdominal  viscera 
above  them.    Even  if  it  were  made  of  dense  bone,  it  could  not 
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prevent  them,  under  unfavoiu-able  circumstances,  from  sliding 
down  in  front  of  its  boundaries.* 

Pathology  of  Ruptured  Perineum,  and  Principles 
of  Treatment. — The  inconvenience  of  ruptured  perineimi 
hai-dly  needs  explanation.  The  relations  of  the  recto-vaginal 
septum  are  distm-hed,  the  attachments  of  several  important 
muscles  displaced,  and  the  sphincter  ani  is  often  torn.  No 
doubt  the  perineal  body  takes  a  share  in  the  support  of  the 
parts  above  it,  though  not  nearly  to  such  an  extent  as  was 
formerly  supposed.  The  frequent  coincidence  of  prolapse  of 
the  uterus,  however,  is  not  to  be  entirely  explained  by  the 
rupture  of  the  perineum. 

It  does  not  require  much  argument  to  prove  that  the  way  to 
relieve  the  symptoms  of  ruptm-ed  perineum  is  to  repair  the 
rupture,  and  experience  proves  that  when  properly  repaired, 
the  relief  is  perfect.  Hence  surgical  considerations  are  the 
most  important  in  respect  to  this  subject.  Distinguished 
authorities  in  all  parts  of  the  civilized  world  have  studied  the 
anatomy  and  sui-gery  of  the  perineum  ;  but  there  is  no  room 
ia  these  pages  for  a  fair  summary  of  their  conclusions.  Many 
practical  surgeons  have  successfully  operated  on  large  series 
of  cases  of  ruptiu-ed  perinetmi,  guided  by  one  principle,  the 
recognition  of  the  necessity  of  sewing  up  the  parts  so  that 
they  should  hold  together  and  heal,  and  ensuring  that  the 
repaired  parts  do  not  break  down  afterwards.  The  innumerable 
variations  in  the  details  of  this  operation,  which  is  often  termed 
perineorrhaphy,  are  nearly  all  founded  on  this  principle.  One 
operator  prefers  one  kind  of  sutm-e,  another  adopts  a  partially 
or  totally  novel  line  of  practice.  Agaia,  surgeons  differ  greatly 
in  their  opinions  as  to  the  best  kind  of  after-treatment — that 
is  to  say,  as  to  the  best  manner  of  allovsdng  a  strong  cicatrix 
to  develoj),  with  as  little  risk  as  possible  from  the  passage  of 
fseces  in  its  immediate  neighbom-hood. 

The  surgeon  should  remember  that  when  the  solid  pyramid 
of  more  or  less  elastic  tissues  forming  the  periaeum  is  torn 
through,  the  parts  originally  lowest  and  most  central — that  is, 

*  For  fuller  details  coucerning  the  anatomy  of  the  perineum  and  other  scientific 
considerations  relating  to  that  region,  the  reader  should  consult  Dr.  Savage's 
Atlas  aud  Dr.  Matthews  Duncan's  Papers  on  the  Female  Perineum. 
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along  the  raphe^ — fly  more  widely  asunder  than  the  remainder  of 
the  lacerated  tissues,  and  constitute  the  lateral  boundaries  of 
the  raw  siu'face  formed  by  the  injury.  The  upper  limit  of  the 
laceration  will  descend  so  as  to  occupy  a  central  position  along 
the  raw  surface,  on  a  plane  almost  as  low  as  that  of  the  lateral 
boundaries.  The  raw  surface  itself  will  represent  the  deep 
tissues  torn  through  between  the  lower  and  the  upper  limit  of 
the  laceration,  and  gaping  apart  in  two  halves.  When  sutures 
have  been  passed  behind  the  two  halves  of  the  raw  surface, 
emerging  beyond  its  lateral  boundaries,  the  two  halves  will  be 
brought  together  when  the  threads  are  pulled  tight ;  the  lateral 
boundaries  will  be  cbawn  downwards  and  inwards  till  they 
meet  along  the  middle  line,  and  what  was  the  middle  line  of 
the  raw  surface  will  lie  anatomically  uppermost.  Thus  the 
parts  will  be  restored  to  theii'  normal  position.*  Anteriorly  and 
posteriorly  lie  the  vaginal  and  anal  mucous  membranes.  If 
torn,  here,  again,  the  uppermost  limit  of  the  laceration  will  lie  in 
the  middle  of  the  torn  edge.  Certain  special  precautions,  how- 
ever, are  needed  in  sewing  these  parts  together,  lest  mucous 
membrane  should  be  forced  between  the  edges  of  the  line  of 
sutm'e. 

Preparation  for  Operation  on  Euptured  Perineum. 

— The  sm-geon  has  not  only  to  make  and  to  promote  the  heal- 
ing of  a  woimd,  but  he  must  ensm-e  the  formation  of  a  strong 
cicatrix.  Hence  he  should  attend  to  the  patient's  general 
health,  and  make  sure  that  the  bowels  are  in  a  satisfactory 
condition.  Dr.  Graillard  Thomas  gives  good  advice  on  this 
subject  in  his  Practical  Treatise  on  the  Diseases  of  Women.  He 
observes  that  the  intestinal  canal  is  about  twenty-five  feet  long, 
and  keeps  ftecal  masses  stored  up  in  it  for  months.  Therefore, 
he  recommends  that  two  entire  weeks  should  be  devoted  to  com- 
plete evacuation  of  all  scybalous  masses.  This  may  be  effected 
by  the  frequent  administration  of  pui-gatives,  such  as  rhubai-b 
or  colocynth,  not  so  as  to  produce  continual  pm-ging,  but  so  as 
to  open  the  bowels  twice  every  twenty-four  hom-s.  The  dose 
must  be  given  according  to  the  patient's  susceptibility  to  pm-ga- 
tives.    An  enema  should  always  be  administered  shortly  before 

*  These  changes  of  plane  aiid  position  are  explained  in  the  diagrams  illusti-atiiig 
the  operation  for  the  restoration  of  a  complete  rupture  of  the  perineum. 
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operation.  Once  more,  I  repeat,  the  purgative  must  not  be 
given  so  frequently  or  in  such  large  doses  as  to  set  up  diarrhcca, 
as  .that  condition  may  cause  serious  inconvenience  dming  opera- 
tion. 

Great  care  must  be  taken  to  relieve  any  symptoms  of  hasmor- 
rhoids  or  discharges  from  the  uterus  and  vagina.  Internal 
piles  are  a  fr-equent  complication  of  ruptured  perineum,  and  the 
trouble  which  they  cause  is  mixed  up  with  the  inconvenience 
produced  by  the  rupture.  Owing  to  the  destruction  of  the 
entirety  of  the  sphincter,  some  of  the  most  distressing  sub- 
jective symptoms  of  piles  will  be  absent ;  but  the  presence  of 
htemorrhoidal  swellings  will  cause  inconvenience  to  the  operator, 
and  they  always  imply  a  more  or  less  unhealthy  state  of  the 
surrounding  mucous  membrane.  When  they  exist,  then,  it  is 
advisable  to  pay  particular  attention  to  the  rectum,  guarding  it 
from  prolapse  as  much  as  possible,  and  keeping  it  supported 
(before,  not  after  the  operation,  be  it  strictly  understood)  by  a 
T-bandage. 

Discharges  from  the  genital  tract  may  prove  very  prejudicial 
to  the  heahng  process.  When  they  occur  in  acute  local  dis- 
orders, the  latter  must,  of  course,  be  cured  before  any  operation 
is  attempted.  When  they  are  imaccompanied  by  e\'idence  of 
uterine,  ovarian,  or  tubal  disorder,  they  are  generally  associated 
with  some  visceral  disease,  such  as  emphysema  and  bronchitis  or 
hepatic  congestion.  In  these  cases  the  discharge  is  none  the 
less  mischievous  because  it  does  not  represent  a  local  disease. 
In  plethoric  women  of  intemperate  habits,  it  may  be  very  hard 
to  check.  Hot-water  injections  and  the  application  of  cotton- 
wool plugs,  soaked  in  glycerine,  to  the  cervix  will  generally  do 
much  good.  In  these  cases,  not  only  is  the  discharge  irritant, 
but  the  wounds  do  not  tend  to  heal  quickly.  It  is,  therefore, 
just  among  such  cases  that  failures  are  most  frequent. 

The  Operation  for  Rupture  including  the  Sphincter 
Ani. — I  have  no  intention  of  attempting  to  describe  all  the 
varieties  of  operations  for  the  cure  of  ruptm-ed  perineum.  I 
shall  confine  myself  to  the  description  of  two  or  three  methods 
which  at  present  commend  themselves  to  ditferent  operators, 
without  critically  discussing  their  relative  merits. 

I  believe  that  the  simplest  method  for  the  beginner  is  that 
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wlaicli  is  practised,  on  modifications,  to  a  certain  extent,  ol' 
details  introduced  b}^  previous  operators,  by  Dr.  Bantock, 
and  described  in  his  work  On  the  Treatincid  of  Itnptiiri'  of  ihc 
Feiiiiile  Pcriiifuiii.  This  method  is  widely  adopted  by  other 
experienced  specialists.  I  find  that  it  is  followed  by  excellent 
I'esults.  For  these  reasons  I  tliink  it  best  to  give  the  method 
the  first  place  on  the  list  of  those  which  I  now  propose  to 
describe.  Dr.  Bantock  has  kindly  revised  the  following  account 
of  the  operation,  as  he  has  altered  certain  details,  especiallj- 
those  wliich  concern  after-treatment, '  since  the  publication  of 
his  Avork  on  the  subject. 

I  must  first  remark  that  division  of  the  sphincter  ani,  or 
incisions  through  the  integument  on  each  side  of  the  Hue  of 
union  to  relieve  tension,  are  considered  tmadvisable  by  most 
living  authorities. 

The  patient  must  be  placed  in  the  lithotomy  position  dii-ectly 
she  is  fairlj^  imder  the  influence  of  the  anassthetic.  As  in 
ovariotomy,  the  preparations  for  fixing  her  in  the  proper 
postm-e  should  not  be  commenced  until  she  is  no  longer  in  a 
condition  to  observe  and  to  be  frightened  by  them.  A  Clover's 
crutch  (page  132)  should  always  be  employed,  if  possible,  as  it 
greatly  economizes  assistance.  The  parts  are  washed,  and  the 
hairs  of  the  posterior  part  of  the  vulva  and  the  perineum  ai-e 
shaved  aAvay  or  cut  close.  A  large  pan  or  footbath  should  lie 
vertically  below  the  parts,  so  as  to  catch  blood,  forceps,  or  water 
used  for  cleansing  purposes.  The  labia  are  held  apart.  This 
is  best  done  by  a  different  person  on  each  side.  The  fingers  of 
one  hand  can  hold  back  the  greater  labium  by  di-agging  on  the 
integmnents  external  to  it,  whilst  the  palm  of  the  same  hand 
presses  back  the  buttock.  The  two  assistants  will  each  have  a 
hand  free  for  holding  sponges  and  instruments.  They  must 
stand  so  as  to  keep  well  out  of  the  operator's  light. 

Sometimes  the  area  for  denudation  is  well  marked  out  by 
a  wide  sm-face  of  pale  cicatricial  tissue,  but  this  is  not  the  rule. 
The  operator  makes  an  incision  with  a  small  scalpel  on  each 
side  (Fig.  139,  a  h  and  c  d),  fi-om  before  backwards,  beginning 
at  the  point  where  the  lesser  labium  is  lost  on  the  inner  aspect 
of  the  greater,  and  ending  at  the  level  of  the  anal  orifice,  which 
in  severe  cases  Hes  wide  open. 
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The  posterior  extremities  of  these  two  incisions  are  now 
united  by  a  thii-d,  which  passes  across  the  line  of  junction 
Toetween  the  vaginal  and  rectal  mucous  membranes  (Fig.  139,  h, 
e,  d).  The  best  way  to  make  this  incision  is  to  hold  the  scalpel 
with  the  edge  of  the  blade  uppermost,  and  to  enter  the  point  at 
the  left  extremity  of  the  line  between  the  mucous  membranes. 
The  point  is  then  pushed  under  the  tissues  along  the  line  to  its 
right  extremity,  so  that  the  edge  of  the  blade  cuts  through 
them.    The  rectal  mucous  membrane  often  bulges,  and  may 


Fig.  139. — Operation  for  Ruptured  Perineum. 
The  raw  surface.  (Bantock.) 


present  hsemoiThoidal  dilatations.  When  such  is  the  case,  the 
edge  of  the  protruding  mucous  membrane  must  be  seized  by 
a  long-bladed  spring-forceps,  which  is  then  allowed  to  hang 
down,  thereby  di-agging  the  mucous  membrane  out  of  the 
operator's  way,  or  it  may  be  held  by  an  assistant.  Dui'ing  all 
these  manoeuvres,  the  bleeding,  sometimes  very  free,  must  be 
checked  by  sponges  wrung  out  in  hot  water  and  mounted  on 
holders.  Any  spouting  artery  should  be  secured  by  pressure- 
forceps,  or  by  torsion  if  the  haemorrhage  be  considerable  and 
the  vessel  large.    In  many  cases  no  vessel  will  require  ligatui'e, 
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provided  that  the  operation  is  not  done  in  a  hurry,  and  that  the 
pressnre-forceps  are  not  removed  until  the  perineum  is  closed. 
It  is  always  best  to  avoid  ligatures,  if  possible. 

The  mucous  membrane  must  now  be  dissected  up,  the  limits 
of  the  area  thus  denuded  being  the  longitudinal  incisions 
a  h,  c  d  laterally,  the  transverse  incision  h  c  d  posteriorly,  and 
the  line  a  f  c  anteriorly.  The  vaginal  mucous  membrane  is 
dissected  up,  from  behind  near  h  e  d,  forwards  as  far  as  afc. 
None  of  it  must  be  cut  away,  for  as  it  is  raised  by  dissection 
it  will  retract.  If  this  part  of  the  vaginal  mucous  membrane 
be  redundant,  or  the  vaginal  wall  prolapsed,  an  assistant  should 
hold  up  its  cut  edge,  by  the  aid  of  a  long-toothed  forceps.  For 
this  dissection  scissors  are  perhaps  preferable  to  the  scalpel,  as 
there  is  less  bleeding  when  the  former  instrument  is  used.  On 
the  other  hand,  the  scalpel  is  easier  to  handle. 

When  the  dissection  is  complete,  so  that  the  mucous  mem- 
brane has  retracted  up  to  the  limit  indicated  by  a  f  c,  the 
parts  will  assume  the  appearance  represented  in  Fig.  139.  Two 
triangles  of  raAv  tissue  will  be  formed.  By  closing  on  itself  the 
line  b  c  d,  so  that  the  raw  edges  h  e,  d  e  come  in  contact,  the 
anus  will  be  closed.  Then,  by  bringing  together  the  surfaces 
of  the  triangles  which  gape  so  widely  apart,  the  perineum  will 
be  restored.  Before  the  application  of  the  sutm-es,  the  parts  He 
gaping,  the  tissues  in  the  middle — that  is,  between  /  and  e — 
being  almost  as  low  down  as  the  plane  of  the  limiting  incisions 
a  b,  c  d.  When  the  sutm-es  are  brought  together,  the  Hnes 
a  b,  c  d  AviU  be  drawn  inwards  and  meet  each  other,  forming  the 
middle  line  of  the  perineum ;  /  e  vsdU  be  high  up  in  the  recto- 
vaginal septum,  and  the  raw  surfaces,  instead  of  looking  almost 
directly  downwards,  and  only  meeting  along  the  middle  Hue, 
wiU  look  inwards,  touching  each  other  along  the  vertical  mesial 
plane  of  the  perineal  body. 

Such  is  the  problem  to  be  solved.  This  must  cleaiiy  be 
imderstood  by  the  operator.  The  patulous  condition  of  the 
parts  and  the  bulging  mucous  membrane  often  confuse  the 
inexperienced. 

The  mucous  membrane  of  the  anus  is  iii-st  united — that  is, 
the  lines  c  b,  e  d  are  brought  together.  Silkworm-gut  is  very 
useful  for  this  purpose.     Each  suture  must  be  threaded  on  two 


OPERATION  FOR  COMPLETE  Rlll'TUllE. 


395 


small  cm-ved  needles,  one  at  each  end.  Then  one  needle  is 
seized  between  the  blades  of  a  holder,  and  passed  through  the 
raw  siu-face  close  to  the  free  edge  of  the  mucous  membrane  just 
below  e,  towards  b,  transfixing  the  membrane  close  to  its  edge,* 
so  that  one  end  of  the  thread  is  brought  out.  The  other  needle 
is  made  to  bring  the  opposite  end  of  the  thread  out  through 
the  rectal  mucous  membrane  below  e,  towards  cf.  Three,  four,  or 
more  sutures  are  thus  inserted,  from  above  downwards  (Fig.  140). 

The  needle-holder  must  always  be  used  for  the  application  of 
sutures ;  if  the  fingers  alone  be  employed,  the  needles  will  be 
difficult  to  pass,  and  the  parts  may  get  bruised  by  the  knuckles. 


The  needle  should  always  be  passed  in  the  manner  just  de- 
scribed, as  inversion  of  mucous  membrane  into  the  wound  and 
faulty  apposition  are  thereby  most  readily  avoided.  The  sutures, 
when  all  inserted,  are  drawn  together,  and  after  a  good  washing 
of  the  parts  by  a  jet  of  cold  water  from  a  Higginson's  syringe, 
the  ends  are  tied  and  cut  short.  When  this  is  done,  the  edges 
b  e  and  d  e  (Fig.  139)  will  be  brought  together,  as  in  Figs 


*  It  is  a  great  mistake  to  introduce  the  iieodle  too  Car  from  the  edge.  Such  a 
practice  results  in  the  inclusion  of  portions  of  mucous  membrane  between  the 
sutures,  and  consequent  failure  of  union  of  more  o\  leas  of  the  wound. 


Fig.  140.— Operation  for  Ruptured  Perineum. 
The  anal  sutures.    {Bantock. ) 
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The  perineum  itself  lias  now  to  be  restored.  For  this  object 
a  surgeon  not  used  to  plastic  operations  wiU  find  a  mounted 
needle  with  a  strong  curve  most  satisfactory.  The  use  of 
a  free  needle  and  a  needle-holder  for  this  purpose  requires 
practice.  A  well-cmwed  handled  needle,  eyed  near  the  point, 
is  the  most  satisfactory  kind  of  free  needle.  As  in  the  case 
of  the  rectal  sutiu-es,  silkworm-gut  is  the  best  material. 

The  needle,  whether  mounted  or  not,  must  be  entered  about 
a  quarter  of  an  inch  from  the  margin  of  the  longitudinal 
incision,  c  d  (Fig.  139),  on  the  left  side,  and  about  the  same 
distance  in  front  of  the  anal  orifice.  It  is  then  pushed  under 
the  raw  sm-f  ace  till  it  emerges  at  a  corresponding  point  external 
to  the  longitudinal  incision,  a  h  (Fig.  139),  on  the  opposite  side; 
then  the  sutm-e  thi'ead  is  applied  and  the  needle  withdrawn, 
leaving  the  thread  in  its  track.  The  surgeon  keeps  his  left 
forefinger  in  the  rectum,  and  watches  the  raw  sm'faces  as  he 
passes  the  needle  thi-ough  the  tissues  and  withdraws  it,  so  that 
he  can  make  sure  that  no  part  of  the  suture  hes  in  the  rectum 
or  crosses  the  wound.  The  remaining  sutm-es  are  then  applied 
in  the  same  manner.  About  five  will  be  sufficient.  The  higher 
sutui-es  should  be  passed  through  the  edges  of  the  vaginal 
mucous  membrane,  and  made  to  cross  between  them  in  the  open 
— that  is,  not  under  the  tissues  (Fig.  141). 

Sometimes  much  prolapse  of  the  rectum,  with  redundancy  of 
the  vaginal  mucous  membrane,  exists.  It  is  then  advisable  to 
dissect  away  a  wedge  of  the  mucous  membrane,  beginning  at 
the  point,./'  (Fig.  139),  and  to  unite  the  edges  after  the  manner 
adopted  for  the  rectum  (Fig.  142).  The  amount  of  tissue 
dissected  away  will  differ  according  to  the  degree  of  redundancy 
of  the  mucous  membrane. 

The  sutures  having  been  inserted,  the  opposite  ends  must  be 
held  up  by  the  assistant ;  he  will  find  it  advantageous  to  secm-e 
the  ends  by  the  aid  of  pressm-e-forceps,  as  I  have  recommended 
in  the  chapters  on  Ovariotomy  (page  236).  Then  he  can  hold 
the  sutures  loosely,  but  well  upwards  out  of  harm's  way.^  The 
operator  sponges  the  wound  and  washes  it  out  by  syringmg 
as  before.  ^Vhen  the  bleeding  has  ceased,  the  crutch  must  be 
taken  off  and  the  patient's  knees  brought  together. 

The  operator  now  holds  the  ends  of  all  the  deep  sutures  in 
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his  right  hand  and  draws  them  towards  himself.  He,  at  the 
same  time,  presses  gently  on  the  recto-vaginal  septnm  by 


Fig.  141.— Oi'EKATioN  for  Ruptured  Perineum. 
The  perineal  sutui-es.    Anal  sutures  tied.    {Bantock. ) 


Fig.  142. — Operation  fop.  Ruptured  Perineum. 
SutOTes  applied  to  vaginal  mucous  membrane.  {Bantock.) 

introducing  the  left  forefinger  into  the  vagina,  so  as  to  ensure 
proper  adaptation  of  the  raw  sui-faces.    Then  the  assistant 
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takes  charge  of  tlie  ends  of  the  sutures,  excepting  the  lowest, 
holding  them  firmly,  but  a  little  upwai-ds,  so  as  not  to  be  in 
the  waj"  of  the  operator,  who  ties  the  lowest  suture  firmly  but 
not  too  tightly.  In  the  same  manner,  the  other  sutm-es  are 
tied,  from  below  upwards.  If  they  be  tied  too  tightly,  there 
will  be  danger  of  strangulation  of  the  tissues  when  oedema 
sets  in,  after  the  operation.  The  sutures  may  cut  through 
the  tissues  and  leave  tracks  apt  to  suppurate ;  and,  should 
the  parts  heal,  the  cicatrix  will  be  weak  and  ill-supplied  with 
blood-vessels.  The  sutm-es  must  simply  be  drawn  fii-mly,  so 
that  the  edges  of  the  wound  lie  in  apposition. 

The  patient's  knees  and  thighs  are  flexed,  and  she  is  put  to 
bed,  on  her  right  or  left  side.  The  parts  must  be  left  imcovered 
by  any  T-bandage,  so  that  all  discharge  can  escape.  Small 
doses  of  opium  are  given  by  many  sui-geons  during  the  first 
few  days.   Bantock  and  Tait  believe  this  drug  to  be  prejudicial. 

The  patient  must  continue  to  lie  on  her  side,  her  position 
being  made  comfortable  by  pillows,  until  a  day  or  two  after 
the  removal  of  the  sutures.  The  external  parts,  as  a  rule,, 
reqiiire  Avashing,  as  there  is  generally  a  little  discharge.  If 
there  be  none,  they  should  simply  be  kept  dry.  The  washing 
is  effected  by  means  of  a  stream  of  tepid  water  from  a  syringe ; 
the  parts  are  then  dried.  The  vagina  wiU  only  requii-e  washing 
should  there  be  discharge.  This  must  then  be  done  gently,  and 
care  must  be  taken  to  leave  space  for  the  retmm-current,  else 
the  parts  near  the  wound  vdll  be  stretched. 

The  catheter  must  be  used  every  six  or  eight  hours  for  several 
days,  as  a  loaded  bladder  will  make  the  patient  restless.  There 
is  probably  little,  if  any,  danger  of  m-ine  irritating  the  wound. 

The  question  of  opening  the  bowels  is  most  important. 
Dr.  Bantock  administers,  on  the  fotu-th  day,  a  di-achm  of  com- 
pound'liquorice  powder,  or  a  grain  of  colocjmth  and  a  grain  of 
hyoscyamus,  in  the  form  of  a  pill,  every  four  hom-s  imtil 
the  bowels  act.  If  the  bowels  be  kept  closed  for  a  week, 
scybala  will  form  and  will  put  the  united  parts  to  great 
danger,  especiall}-  in  the  region  of  the  anus,  where  repau-  is 
most  important.  It  is  not  advisable,  as  a  rale,  to  administer 
opium.  This  drug  certainly  appears  to  increase  the  tendency 
to  the  formation  of  scybala,  pai'ticularly  when  the  patient  is 
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kept  on  a  milk  diet.  As  to  this  question  of  diet,  the  patient 
is  hest  without  an}'  form  of  alcohol.  Milk  and  farinaceous 
diet  should  be  given  for  two  days  :  oatmeal  gruel  is  particu- 
larly good.  Fish  may  be  allowed  on  the  fourth  and  meat  on 
the  fifth  or  sixth. 

Removal  of  Sutures. — The  deep  perineal  sutm'es  should 
be  removed  between  the  eighth  and  tenth  days  after  operation. 
The  knot  of  each  sutm-e  is  gently  drawn  down,  by  means  of 
a  pair  of  forceps,  and  the  thread  is  cut  on  one  side  of  the  knot 
with  scissors,  then  it  can  be  pulled  out.  The  rectal  sutures 
often  do  not  require  removal.  If  they  cause  pain,  they  may 
be  taken  away  in  the  same  manner  as  the  others. 

Purse-string  Operation. — There  is  an  important  modi- 
fication of  the  ordinary  operation  for  the  repair  of  a  complete 
ruj^tm-e  of  the  perineum,  especially  adapted  for  cases  where 
the  sphincter  ani  and  an  inch  or  less  of  the  recto-vaginal 
wall  are  torn  through.  The  piu'se-string  operation  has  been 
advocated  by  several  distinguished  speciaUsts,  and  I  describe 
it  as  perfoi-med  by  Dr.  Percy  Boulton.  I  am  of  opinion 
that  it  requii'cs  more  experience  and  dexterity  than  the 
operation  which  has  just  been  detailed.  The  patient  is 
first  placed  in  the  hthotomy  position.  The  parts  having 
been  well  shaved  and  washed  with  antiseptic  lotion,  the  left 
forefinger  is  introduced  into  the  rectum.  The  operator 
then  takes  a  scalpel  in  his  right  hand  and,  cutting  from 
left  to  right,  makes  a  wound  between  the  everted  rectal 
mucous  membrane  and  the  vaginal  mucous  membrane  at 
their  line  of  union.  The  incision  must  begin  and  end  at 
the  points  marked  X  X  in  Fig.  143,  as  they  have  to  be 
brought  together  anteriorly  in  order  to  close  the  anus.  A 
tongue  of  vaginal  mucous  membrane  above  the  rent  must 
be  dissected  up  to  the  extent  of  about  three-quarters  of  an 
inch,  and  its  edges  must  be  held  up  by  pressure-forceps,  out 
of  the  operator's  way,  by  an  assistant.  Sometimes,  though 
rarely,  an  artery  requires  to  be  secured  by  forcipressure.  The 
finger  is  now  taken  out  of  the  rectum.  The  wound  is  pro- 
longed backwards  along  the  side  of  the  anus,  and  then 
forwards,  to  about  the  extent  of  an  inch  and  a  half  along 
the  junction  of  skin  and  mucous  membrane.    The  latter  is 
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dissected  inwards  and  may  be  cut  off  with  scissors,  or  simply 
txirned  inwards  so  as  to  be  continuous  Avitli  the  tongue  of 
mucous  membrane  abeady  dissected  up.  More  tissue  must 
be  removed  posteriorly  near  the  anus,  than  anteriorly.  These 
dissections  form  the  raw  sm-face  represented  in  Fig.  143.  The 
assistant  must  freely  use  the  sponges  at  this  stage. 

The  surgeon  now  begins  the  first  part  of  the  reparative 
process  by  the  introduction  of  sutures.  He-  takes  a  slightly 
curved  needle  about  two  inches  long,  and  threads  it  with  a  stout 
piece  of  silkworm-gut.  It  is  entered,  on  the  right  side,  at  the 
point  X ,  Fig.  143,  in  the  anal  integument,  so  as  to  pierce  the 
angle  of  the  torn  sphincter  muscle,  passed  under  the  tissues  of 
the  wound,  brought  out,  for  the  sake  of  convenience,  on  the  fi-ee 
surface  of  the  centre  of  the  wound  at  +,  Fig.  143,  re-entered 
into  the  wound  and  passed  under  it  till  its  point  issues  at  x 
on  the  left  side  ;  the  needle  then  completely  encircles  the  tear 
through  the  recto-vesical  wall.  The  needle  is  then  withdrawn 
from  the  thread.  The  two  ends  of  the  thread  will  hang  out  of 
the  integument  close  to  x  on  each  side.  The  operator  may 
keep  the  needle  entirely  under  the  surface  of  the  wound  if  he 
please,  but  this  elegant  though  difficult  manipulation  is  of  no 
advantage  to  the  patient,  and  requires  a  clumsy,  and  very 
strongly  curved  needle,  else  the  point  of  the  instrument  is  Hable 
to  break  before  it  is  brought  out  on  the  left  side.  The  suture 
(«  a,  Fig.  143)  may  now  be  tied,  if  the  operator  likes  to  see 
tangible  proofs  of  progress,  though  all  tying -may  be  left  till  the 
last  perhaps  with  advantage.  When  the  two  ends  of  the  silk- 
worm- gut  are  tied,  the  points  X  X  are  brought  together  in 
front  at  -f;  that  is  to  say,  the  ring  of  the  anus  having  been 
torn  through  in  front  at  + ,  and  having  flown  asunder  so  as  to 
form  a  straight  line  with  its  torn  surfaces  at  each  extremity, 
X  X  ,  is  now  restored,  these  surfaces  being  brought  once  more 
together. 

The  next  step  consists  in  restoring  the  sphincter  ani  to  its 
original  position.  The  surgeons  who  operate  after  the  method 
now  described  do  not  attempt  to  unite  the  edges  of  the  muscle 
they  merely  bring  it,  with  its  surrounding  tissues,  to  the  fi-ont. 
just  as  the  ring  of  the  anus  has  already  been  restored.  The 
silkworm-gut  is  introduced  a  little  behind  the  point  of  entry  of 
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the  former  siitm-e,  piercing  the  skin  and  torn  end  of  the  sphincter 
ani  muscle,  and  carried  upwards  tmder  the  surface  of  the  wound 
tm  it  is  brought  out  a  little  above  + ;  that  is  to  say,  higher  in 
the  vagina  than  the  former  sutiu-e,  and  re-entered  and  once  more 
brought  out  to  the  left  opposite  the  point  of  entry  {h  b,  Fig. 
143).  The  vaginal  mucous  membrane  must  be  pulled  well  up 
at  + ,  by  the  assistant,  and  a  smaU  piece  of  its  hinder  surface 
should  be  included  in  the  suture. 

The  third  stage  consists  in  passing  sutures  for  closing  the 


Fig.  143.— Pubse-String  Operation. 

X  X  mark  the  extremities  of  the  lacerated  anal  ring.  +  indicates  the  point 
to  which  these  extremities  are  brouglit  by  the  sutures,  so  as  to  restore  the  ring. 
(Boulton.)    Two  hfemorrhoids  protmde  from  the  torn  margin  of  the  rectum. 

perineum.  A  stout  handled  and  largely-curved  needle  is  passed 
under  the  surface  of  the  wound  and  the  vaginal  mucous  mem- 
brane, and  brought  out  at  the  opposite  side.  The  point  of  entry 
should  be  about  a  quarter  of  an  inch  from  the  margin  of  the 
woimd  on  the  right  side.  "When  the  point  of  the  needle  issues 
from  the  corresponding  point  on  the  left  side,  a  stout  silver  wire 
suture  is  slipped  into  the  eye ;  the  needle  is  then  withdrawn 
(c  c.  Fig.  143).  Two  or  three  more  sutui-es  {d  d,  c  e,  Fig.  143) 
are  then  passed,  below  the  first,  as  indicated  in  the  diagram. 

X)  J) 
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The  highest  of  these  sutui'es  (r  c)  must  include  the  tongue  of 
vaginal  mucous  membrane  which  was  dissected  upwards  and 
raised  at  the  beginning  of  the  operation,  and  which  now 
will  cover  the  inner  side  of  the  line  of  incision  when  the  wire 
sutures  are  brought  together. 

The  ring  of  the  anus  has  been  restored  by  securing  the 
threads, a  a,b  h  ;  or  if  they  have  not  been  tied  yet,  they  may  be 
tied  at  this  stage.  The  perineal  sutui'es,  c  c,  d  d,  e  e,  are  then 
di'awn  forwards  and  tied  after  careful  washing  of  the  raw 
surface  as  noted  in  the  description  of  the  previous  method. 
When  these  sutures  are  tied,  the  skin  will  be  drawn  over  the 
raw  surface  and  the  tongue  of  mucous  membrane  like  the 
folding  lids  of  a  stationery-case  or  a  triptych,  and  this  dupHca- 
tion  makes  a  remarkably  thick  and  strong  perineum. 

It  is  most  important  that  the  gut  sutures  should  not  be  tied 
so  tightly  as  to  strangle  the  tissues  which  they  encu'cle  like 
purse-strings,  and  they  must  be  removed  on  the  appearance  of 
any  cutting  of  the  skin-sm'face  near  the  knots.  Under  any 
circumstances  they  are  usually  removed  on  the  fom'th  or  fifth 
day.    The  silver  sutiu'es  may  remain  for  a  week  or  ten  days. 

The  Operation  for  Partial  Rupture  of  the  Perineum. 
— Dr.  Graillard  Thomas  is  quite  justified  in  describing  this 
operation  as  distinct  from  that  which  has  already  been  re- 
corded. Operations  are  surgical  matters,  and  therefore  must  be 
considered  and  classified  on  surgical  principles.  The  operation 
for  rupture  including  the  sphincter  ani  is  always  difficult  and 
uncertain.  The  restoration  of  a  rupture  of  the  perineum 
which  does  not  involve  the  sphincter  is  seldom  attended  with 
much  difficulty. 

A  laceration  of  the  perineum  produced  in  the  com'se  of  some 
operation  where  that  part  is  exposed  to  injmy,  should  be  re- 
paired at  once.  The  pressm'e  of  the  shanks  of  a  heavy  volsella 
against  the  posterior  commissure,  or  the  sudden  escape  from  the 
vagina  of  a  large  tough  fibroid  polypus  di-agged  upon  by  that 
instrument,  may  cause  a  laceration  of  this  kind. 

Partial  lacerations  caused  by  injmies  received  during  labour 
are  oocasionally  so  trifling  as  to  produce  no  symptoms,  nor 
must  the  surgeon  conclude  that  any  symptom  of  which  a 
patient  may  complain  must  be  due  to  a  partial  laceration  which 
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he  discovers  ou  examiuation.  Nevertkeless,  troublesome  results 
not  rai-ely  follow  this  conditiou,  and  when  the  perineum  is  torn 
through  apparently  almost  as  far  as  the  sphincter  ani,  and  the 
posterior  vaginal  wall  shows  a  distinct  tendency  to  prolapse,  the 
sm-geon  is  perfectly  justified  in  proposing  an  operation  even 
though  there  be  no  loss  of  j)ower  over  the  sphincter. 

In  partial  rupture  the  tissues  of  the  perineum  simply  gape.* 
The  structm-es  along  the  middle  line  are  torn  through  at  the 
extremity  of  the  vulva,  the  laceration  extending  backwards 
along  the  raphe,  and  ceasing  at  a  point  in  front  of  the  anus. 
Hence,  the  edges  of  the  laceration  lie  widely  apart  anteriorly, 
and  meet  posteriorly  at  the  jioint  where  the  laceration  ceased  ; 
in  other  words,  they  form  a  Y  with  its  point  backwards.  The 
soHd  tissue  of  the  perineal  body  is  also  deeply  torn  through  in 
front.  Passing  backwards,  the  rent  becomes  shallower  and 
shallower,  ceasing  at  the  point  of  the  Y,  and  each  half  of  the 
deep  tissues  torn  through  Hes  on  one  side  of  the  middle  line. 
I  have  seen  a  fresh  laceration,  after  an  operation  for  the  extrac- 
tion of  a  fibroid  polypus,  and  it  presented  all  these  characters. 
In  fact,  it  was  precisely  the  kind  of  raw  sm-face  which  the 
surgeon  denudes  when  the  operation  is  performed  after  the 
exposed  sm-faces  have  cicatrized,  as  shown  at  Fig.  141,  where, 
however,  the  rectum  has  been  involved. 

If  the  laceration  be  not  repaired  at  once,  the  raw  sui'faces 
tend  to  come  gradually  down  to  the  same  plane  as  that  of  the 
margins  of  the  laceration,  as  in  complete  ruptui-e,  in  the 
manner  already  described  at  page  390.  It  is  evident,  however, 
that  this  can  only  occur  to  any  appreciable  extent  in  front. 
Still,  whatever  part  the  perineum  may  or  may  not  play  in 
supporting  the  pelvic  structures,  the  pelvic  floor  must  be 
materially  atfected  by  this  descent  of  the  lacerated  tissues. 

Cicatrization  tends  to  alter  relations  yet  fm-ther,  the  lacera- 
tion being  at  length  reduced  to  a  Y-shaped  line  of  scar-tissue, 
forming  the  anterior  boundary  of  the  remains  of  the  perineum. 
The  vaginal  mucous  membrane  often  bulges  downwards  con- 
spicuously along  this  line. 

*  I  must  refer  to  the  works  of  Matthews  Duncan,  Emmet,  aud  Thomas,  passim, 
for  scientific  opinions  as  to  how  much  of  the  laceration  involves  vaginal  and 
perineal  tissues  respectively. 
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Principles  of  the  Operation. — When  the  laceration  is  recent, 
all  that  is  necessary  is  to  pass  sutures  ahove  the  raw  surface, 
emerging  through  the  integuments  external  to  its  horders.  On 
drawing  the  sutures  together,  the  Y-shaped  gaping  margins 
will  be  closed  and  the  two  halves  of  the  lacerated  surface  will 
be  in  apposition.  When  the  parts  have  cicatrized,  a  Y-shaped 
surface  must  first  be  dissected  up. 

Steps  of  the  Operation. — When  the  laceration  is  produced 
during  an  operation,  as  above  noted,  it  shoidd  be  sewn  up  at 
once,  unless  the  surgeon  has  reason  to  believe  that  particular 
circumstances,  such  as  the  proximity  of  inflammatory  changes, 
discharges,  etc.,  might  interfere  with  union.  The  manner  of 
applying  the  sutixres  will  be  described. 

Before  a  deferred  operation,  the  patient  should  be  prepared 
as  for  the  more  severe  procedure  when  the  sphincter  ani  is 
involved.  She  is  placed  in  the  lithotomy  position.  A  Y-shaped 
incision  is  made  through  the  integuments,  by  means  of  a 
scalpel.  Each  half  of  this  incision  should  begin  at  the  ex- 
tremity of  the  labium  majus,  and  end  posteriorly  by  joining 
its  fellow  in  the  middle  line,  in  front  of  the  untorn  remains  of 
the  perineum.  Then  an  incision,  curved  backwards,  is  made 
across  the  vaginal  mucous  membrane,  between  the  anterior 
extremities  of  the  Y-shaped  line.  The  mucous  membrane  and 
cicatricial  tissue  lying  within  the  limits  of  the  incision  are  now 
dissected  up  so  that  a  wide  raw  surface  is  formed  (as  in  Fig. 
141).  The  surgeon  must  not  make  his  incisions  too  short  or 
the  area  of  raw  surface  too  narrow,  as  his  aim  is  to  form  a 
deep  and  strong  perineum. 

The  sutures  are  now  applied  (Fig.  141),  omitting  the  anal 
sutures  which  will  not  be  needed,  as  in  the  operation  for 
complete  laceration,  and  are  closed  with  the  same  precautions. 

The  after-treatment  will  be  the  same  as  after  that  operation. 
There  will  be  little  fear  of  damage  when  the  bowels  are  opened, 
but  the  parts  should  be  kept  at  rest  for  three  or  four  days ;  then 
an  aperient  should  be  given,  and  the  sutures  may  be  removed 
at  the  end  of  a  week. 

Plastic  and  other  Operations  for  the  Relief  of 
Prolapse  of  the  Uterus  or  Vaginal  Walls.— In  this 
Handbook  the  pathology  of  uterine  displacements  cannot  be 
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discussed.  The  extreme  forms  of  prolapse  of  the  vaginal  walls, 
with,  or  without  descent  of  the  uterus,  are  familiar  to  every 
practitioner.  Several  operative  measui-es  have  been  devised  for 
their  relief,  in  cases  where  pessaries  can  no  longer  be  worn, 
or  fail  to  give  support.  All  these  operations  demand  con- 
siderable experience  in  the  treatment  of  diseases  of  women,  and 
even  when  they  are  performed  by  experts,  the  results  are  not 
on  the  whole  satisfactory.  I  shall  briefly  describe  these  opera- 
tions, which  may  be  grouped  as  follows  : — 1.  Plastic  operations 
on  the  perineum  and  adjacent  structures.  2.  Plastic  operations 
on  the  vagina.  3.  Operations  performed  on  the  round  liga- 
ments. Hysterorrhaphy,  where  the  fundus  uteri  is  sewn  to  the 
parietal  peritoneum,  is  an  operation  which  is  not  likely  to 
commend  itself  to  the  general  surgeon.  It  has,  however,  found 
advocates  among  experienced  specialists. 

Plastic  Operations  on  the  Perineum  in  Prolapsus— 
Perineorrhaphy. — When  partial  rupture  of  the  perineum 
exists  in  a  case  of  prolapse  of  the  pelvic  viscera,  the  latter  con- 
dition is  decidedly  aggravated,*  nor  is  it  always  possible  for 
the  patient  to  wear  a  pessary.  The  distension  of  the  perineum 
in  an  old  case  of  procidentia,  or  complete  prolapse  of  the  uterus, 
causes  it  to  become  atrophied,  thinned,  and  stretched  out,  so 
that  the  descending  viscera  push  it  backwards  and  readily  slip 
down  through  the  enlarged  vulvar  orifice.  In  cases  of  this  kind 
no  pessary  can  possibly  be  retained.  Hence  the  repair  of  a 
partial  ruptiu-e  is  often  undertaken  for  the  relief  of  prolapse. 
When  the  perineum  is  stretched,  without  previous  traumatic 
injury,  its  anterior  part  is  sometimes  vivified,  so  that  a  raw 
sui'face  is  made,  in  form  more  or  less  like  that  which  is  dissected 
up  in  the  operation  for  ruptured  perineum.  This  surface  is 
then  united  by  sutures.  The  raw  surface  is  sometimes  pro- 
longed at  each  extremity  so  as  to  involve  the  posterior  part  of 
the  labia  majora  (episiorrhaphy).  When  the  sm-face  is  closed, 
in  this  operation,  the  vulvar  orifice  will  be  much  diminished  in 
cii-cumference.  The  patient  must  rest  as  long  after  any  of  the 
above  operations  as  when  a  traumatic  rupture  of  the  perineum 
has  been  repaired.  The  heavy  uteras  will  become  smaller  and 
lighter  after  this  prolonged  repose. 

*  Seu  Matthews  Duncan,  Papers  on  the  Female  Perineum,  1879,  p.  137. 
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None  of  these  proceedings  afford  a  permanent  cure.  The 
patie:it  feels  great  comfort  from  rest  after  the  operation,  anil 
can  wear  a  ring  or  a  Zwank's  pessary.  The  hvdky  uterus,  how- 
ever, ultimately  forces  its  way  once  more  beyond  the  vulvn. 

Plastic  Operations  on  the  Vagina  in  Prolapse. — 
The  narrowing  of  the  calibre  of  the  vagina  by  operation  is  a  far 
more  effectual  proceeding  for  the  relief  of  prolapse.  When 
part  of  the  perineum  and  posterior  part  of  the  labia  majora  are 
made  raw,  the  dissection  may  be  continued  half  an  inch  or 
an  inch  up  the  posterior  vaginal  wall,  or  even  close  up  to 
the  cervix.  The  edges  of  the  dissected  surface  are  afterwards 
brought  together  by  sutures,  which  are  passed  behind  them,  as 
in  the  operation  for  repair  of  partial  rupture  of  the  perineum 
(page  396,  and  Fig.  141  J.  The  edges  of  the  greater  part  of 
the  vaginal  wound  will  requii-e  union  by  superficial  sutm-es 
(Pig.  142).  This  operation  is  known  as  elijtrojx'rincorrhapli!/. 
Specialists  differ  very  much  in  certain  details,  especially  as 
regards  the  form  of  the  area  of  the  vaginal  mucous  membrane 
which  is  vivified.  Some  dissect  away  a  wedge-shaped  piece, 
Avith  its  point  upwards  and  its  base  continuous  with  the  raw 
.surface  in  the  perineal  region.  This  is,  perhaps,  the  simplest 
kind  of  dissection.  Others  make  two  triangles  of  raw  surface 
on  the  vaginal  wall,  the  apices  pointing  upwards,  the  bases 
meeting  the  raw  perineal  sm-face  and  joining  each  other  in 
the  middle  line.  The  edges  of  each  triangle  are  sewn  up. 
AVhen  both  have  been  treated  in  this  manner,  the  calibre  of 
the  vagina  will  be  greatly  diminished. 

Elytrorrhaphy  or  Colporrhaphy— These  formidable 
terms  are  given  to  some  ingenious  operations  for  the  direct 
diminution  of  the  calibre  of  the  vagina,  as  a  remedy  in 
cases  of  prolapse  of  the  pelvic  viscera. 

Any  condition  which  makes  the  vagina  narrower  will  act,^  to 
a  certain  extent  and  for  a  certain  period,  beneficially  on  uterine 
and  vaginal  prolapses.  Even  cicatrization  after  the  use  of 
caustics  has  proved  sufficient  for  a  time.  It  is  clearly  more 
sm-gical  to  employ  the  knife,  and  to  diminish  the  redun- 
dant walls  of  the  vagina  by  dissecting  off  pieces  of  the 
mucous  membrane  and  sewing  together  the  edges.  Different 
operators  have  devised  many  methods  of  dissecting  up  the 
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mucous  membrane.  Perhaps  it  is  more  coiTect  to  say  that  they 
have  designed  a  large  series  of  patterns  of  the  area  to  be  vivified. 
A  study  of  these  details  is  apt  to  confuse  the  beginner,  but  Dr. 
Gaillard  Thomas's  assertion,  that  "  any  figure  which  results  iu 
constriction  of  the  vaginal  wall  will  remove  traction  from 
the  uterus  and  keep  the  vagina  from  prolapsing,"  includes  a 
truth  that  will,  for  a  time,  greatly  simplify  the  problem.  Thus 
Dieffenbach's  oval  denudation  is  the  easiest  for  the  inexperi- 
enced. Sims'  and  Emmet's  methods  are  well  known,  so  that 
these  different  plans  of  denuding  the  vaginal  mucous  mem- 
brane will  be  described. 

Sims'  Elytrorrhaphy  or  Colporrhaphy.— This  is  one  of 
the  most  recognized  of  the  ingenious  operations  devised  by  Dr. 
Maxion  Sims.  It  is,  however,  more  familiar  to  us  in  the  pages 
of  text-books  than  in  the  operating  theatre ;  indeed,  it  is  not 
often  performed. 

Sims,  Gaillard  Thomas,  Schroder,  and  others  insist  that  this 
and  all  other  forms  of  elytrorrhaphy  are  primarily  intended  to 
remedy  the  vaginal  prolapse,  and  so  to  prevent  the  descending 
vaginal  walls  from  dragging  the  uterus  after  them.  Hence, 
according  to  these  views,  the  operation  necessary  for  prolapse 
of  the  uterus  will  be  the  same  as  that  which  is  needed  for 
prolapse  of  the  vaginal  wall.  Elytrorrhaphy  cannot  support 
the  uterus  by  narrowing  the  calibre  of  the  vagina,  for  no 
vagina,  narrow  or  wide,  is  a  uterine  support. 

The  transitory  cliaracter  of  the  benefits  derived  from  eljH^ror- 
rhaphy  is,  on  the  other  hand,  due  to  the  deep-seated  nature  of 
the  cause  of  prolapse  of  the  vagina.  This  condition  is  very 
often  a  form  of  hernia,  represented  amongst  the  patient's 
relatives  by  inguinal,  femoral,  and  lunbilical  hemite.*  Thus, 
after  operation,  the  pressure  of  the  abdominal  viscera  continiies 
to  bear,  as  it  did  before,  to  an  abnormal  extent  in  the  direction 
of  the  pelvic  outlet.  Hence,  the  cicatrices  ultimately  stretch, 
and  the  descent  of  the  vaginal  wall  occm's  once  more.  In  so 
far  that  a  prolapse  of  the  anterior  vaginal  wall  is  cm-ed  for  a 
time,  elytrorrhaphy  performed  upon  that  wall  is  at  least  logical. 

*  I  reconled  three  strong  family  histories  of  this  kind  in  a  paper  entitled  "The 
Relation  of  Prolapse  of  the  Vagina  to  Hernia"  {Transactions  of  the  Obstetrical 
Society  of  London,  vol.  xxvi.  1884,  p.  88). 
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Tlie  pressure  of  the  bladder,  however,  tends  to  stretch  the 
cicatrix  fi-om  the  fii'st,  as  practice  can  abundantly  prove. 

In  Sims'  operation,  the  patient  is  placed  on  her  left  side,  and 
the  posterior  wall  of  the  vagina  is  retracted  by  the  larger  blade 
of  a  Sims'  speculum.  A  special  curved  sound  with  forked 
points  is  then  passed  straight  along  the  middle  line  of  the 
anterior  vaginal  wall  till  the  points  are  fixed  in  the  anterior 
aspect  of  the  cervix.  Then  an  assistant  takes  hold  of  the  handle 
of  the  sound  and  keeps  the  shank  of  that  instrimient  evenly  and 
firmly  pressed  against  the  middle  line  of  the  anterior  wall.  As 
that  wall  is  very  lax  under  the  conditions  where  elytrorrhaphy 
is  performed,  a  deep  depression  is  formed,  hiding  the  soimd. 

The  operator,  by  pressing  together  the  folds  of  vaginal 
mucous  membrane  on  each  side  of  the  depression,  can  estimate 
how  far  the  vagina  must  be  narrowed.  Then  he  catches  up  the 
mucous  membrane  half  an  inch  above  and  on  one  side  of  the 
meatus  urinarius,  with  tenaculum  or  spring-forceps,  and  cuts 
away  a  thin  strip  of  mucous  membrane  extending  upwards  and 
outwards  to  one  side  of  the  cervix.  Another  strip  is  then  cut 
on  the  opposite  side,  beginning  at  the  same  point  above  the 
meatus.  Thus  a  Y-shaped  area  of  denudation,  about  a  quarter 
of  an  inch  wide,  is  formed  on  the  anterior  vaginal  wall,  with 
the  point  just  above  the  meatus,  and  the  end  of  the  arm  below 
and  external  to  the  cervix.  The  special  sound  is  then  removed. 
The  cervix  is  pulled  down  by  a  volsella,  and  a  strip  of  mucous 
■membrane  is  cut  away  transversely  from  the  inner  side  of  each 
upper  extremity  of  the  Y.  These  transverse  denudations  run 
beneath  the  front  of  the  cervix  and  nearly  meet  each  other. 
The  assistant  must  make  free  use  of  stick-sponges  to  restrain  the 
hfemorrhage. 

A  silver  wire  or  silkworm-gut  suture  is  then  passed  imder  the 
point  of  the  Y,  entering  and  emerging  about  an  eighth  of  an  inch 
fi-om  the  margin  of  the  raw  surface.  Sutm-es  are  then  passed 
in  the  same  manner  under  the  surfaces  all  the  way  up,  runmng 
fi-ee  across  the  surface  of  mucous  membrane  left  between  the 
arms  of  the  Y.  The  highest  sutures  must  pass  under  the  trans- 
verse denudations  on  the  inner  sides  of  the  upper  extremities  of 
the  arms  of  the  Y.  The  sutui-es  are  lastly  tied.  Then  the  two 
aims  of  the  Y  and  the  transverse  pieces  are  brought  into  appo- 
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sition.  Thus  the  vagina  is,  us  it  were,  buttoned  up  tightly  in 
front  from  the  vulva  to  close  below  the  cervix. 

The  patient  must  lie  in  bed  for  over  a  fortnight,  and  the 
bladder  must  never  be  allowed  to  become  distended,  else  the 
cicatrix  will  be  stretched  or  broken  down.  The  lower  sutures 
may  be  removed  on  the  tenth,  the  upper  on  the  fifteenth  day. 
The  patient  must  avoid  prolonged  or  violent  exercise  for  many 
months. 

This  operation  may  certainly  give  relief  for  several  years. 
In  one  case,  however,  where  Dr.  Marion  Sims  operated,  the 
patient,  after  living  in  comfort  for  four  years,  was  suddenly 
seized  with  severe  pain  following  a  muscular  effort.  Constant 
tenesmus  and  great  suffering  persisted  for  three  months.  Dr. 
Emmet  then  saw  the  patient,  and  found  that  the  cervix  had 
slipped  into  the  pouch  behind  the  septum  formed  by  the 
operation  ;  the  fundus  lay  in  the  hollow  of  the  sacrum.  The 
incarcerated  cervix  was  disengaged,  and  the  uterus  returned 
to  its  normal  position,  to  the  great  relief  of  the  patient.  Owing 
to  the  possibility  of  this  accident,  and  the  tendency  of  the 
anterior  vaginal  wall  to  descend  again.  Dr.  Emmet  devised 
an  operation  which  he  believes  to  be  superior  to  that  which 
has  just  been  described. 

Emmet's  Elytrorrhaphy  or  Colporrhaphy  for  Pro- 
lapse and  Procidentia. — The  steps  of  this  operation,  like 
those  of  the  former,  have  frequently  been  described  in  text- 
books. Most  authors  have  condensed  Dr.  Emmet's  original 
account ;  I  think  it  preferable  to  reproduce  that  account  in  full. 
{The  Principkfi  and  Practice  of  Gymecologij,  Third  Edition,  1885.) 

"  I  first  antevert  the  uterus  with  my  finger,  as  the  patient  lies 
on  the  back.  The  neck  of  the  uterus  is  then  kept  crowded  up 
into  the  posterior  cul-de-sac  by  a  sponge-probang  in  the  hands 
of  an  assistant,  while  the  patient  is  being  placed  on  the  left 
side  for  the  introduction  of  the  speculum.  I  then  endeavour-  to 
find  two  points,  one  iibout  half-an-inch  from  the  cervix  on  each 
side,  and  a  little  behind  the  line  of  its  anterior  lip,  which  can  be 
drawn  together  in  front  of  the  uterus  by  means  of  a  tenaculum 
in  each  hand.  When  two  such  points  can  be  thus  brought 
together  without  undue  tension,  forming  triangular-shaped  folds, 
the  sm-faces  are  to  be  freshened.    One  of  the  tenacula  must  be 
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securely  hooked' in  the  tissues,  to  indicate  the  point.  Then,  one 
hand  heing  disengaged,  a  surface  ahout  half  an  inch  square 
around  the  point  of  the  other  tenaculum  is  to  be  denuded  with 


Fig.  144. — Emmet's  Elythohhhaphy. 

Diagram  representing  the  wire  passed  under  the  three  freshened  surfaces  on  the 
mucous  membrane  of  the  anterior  vaginal  wall,  below  the  os  uteri. 

a  pair  of  scissors.  Next  a  similar  surface  is  to  be  freshened 
around  the  point  of  the  first  tenaculum,  and  a  strip  afterwards 
removed  fi-om  the  vaginal  surface,  in  fi-ont  of  the  uterus,  about 


Fic;.  145. — Emmet's  Elyteourhaphy. 
The  raw  surfaces  are  united  close  to  the  cervix.    The  two  folds  m  the  anterior 
vaginal  wall  are  vivified,  and  two  sutures  already  introduced.    See  text. 

an  inch  long  by  half  an  inch  wide.  Having  passed  a  needle, 
armed  with  a  silk  loop,  beneath  each  of  these  fi-eshened  sm-faces, 
as  shown  in  Pig.  144,  a  silver  wii-e  is  to  be  attached  to  the  loop 
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and  secured  by  twisting,  thus  bringing  together  in  front  of  the 
cervix,  as  will  be  seen  in  Fig.  146,  these  three  iDoints. 

"  The  completion  of  the  operation,  after  the  cervix  is  -thus 
fixed  in  position,  is  very  simiDle.  Fig.  145  shows  the  two  folds 
on'the  anterior  wall,  in  the  shape  of  an  ellipse,  extending  from 
the  surfaces  secured  in  front  of  the  uterus  nearly  to  the  vaginal 
outlet.  These  are  to  be  tnrned  in  by  finding,  with  tenacula, 
fi-om  time  to  time,  opposite  points  near  the  crest  of  each  fold, 
which  can  be  brought  together  without  tension.  With  the 
object  of  preventing  any  imnecessary  loss  of  blood,  only  half 
an  inch  on  each  side  need  be  denuded  at  a  time,  one  or  more 
sutm'es  being  introduced  and  secured.  Thus  advancing  step  by 
step,  the  operation  is  completed  by  turning  in  these  folds  imtil 
at  length  they  become  lost  on  the  vaginal  surface  near  the  neck 
of  the  bladder.  Four  or  five  sutures  should  be  inserted  to  the 
inch,  passing  first  a  silk  loop  to  which  the  silver  sutvu'e  is  to  be 
attached  for  the  purpose  of  drawing  it  through.  The  needle 
should  be  introduced  so  as  to  include  a  liberal  amount  of  tissue, 
and  the  sutures  twisted  only  just  sufficiently  to  bring  the  raw 
surfaces  in  contact,  that  strangulation  fi'om  the  swelling  of  the 
parts  may  be  avoided.  The  sutures  are  usually  removed  on  the 
eighth  to  the  tenth  day.  No  special  after-treatment  is  needed, 
beyond  keeping  a  self-retaining  sigmoid  catheter  in  the  bladder 
until  the  parts  have  become  well  united.  When  from  any  cause 
the  catheter  cannot  be  retained,  the  bladder  shoiild  be  emptied 
every  few  hours,  so  that  the  weight  of  a  quantity  of  iirine  may 
not  be  borne  by  the  recently  united  surfaces.  If  it  be  necessary 
to  empty  the  bladder  on  a  bed-pan,  a.  little  tepid  water  should 
be  thrown  into  the  vagina  immediately  afterwards,  for  fear  that 
some  urine  may  have  passed  in ;  by  this  method  its  effects  on 
the  uniting  siu-faces  would  be  neutralized.  It  is  absolutely 
necessary  to  confine  the  patient  to  the  recumbent  position  for 
two  or  three  weeks." 

Dr.  Emmet  sometimes  performs  a  modification  of  this  opera- 
tion when  the  upper  portion  of  the  vagina  has  become  dilated 
by  an  enlarged  uterus  resting  on  the  floor  of  the  pelvis.  The 
folding  in  of  the  anterior  vaginal  wall,  and  the  vivifying  and 
suturing  of  the  apposed  surfaces  need  only  be  extended  for  a 
short  distance  downwards,  so  that  but  two  or  three  sutures  will 
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be  needed.    He  prefers  this  operation  to  temporary  relief  by  a 
pessar3^ 

Other  Modifications  of  Elytrorrhaphy.— Neither  Sims' 
nor  Emmet's  method  just  described,  is  often  perfonned  in 
this  country.  The  soundness  of  the  principle  of  operating 
on  the  anterior  wall  is  much  questioned.  Lefort  devised  an 
operation  for  uniting  the  anterior  and  posterior  vaginal  walls. 
The  prolapsed  uterus  is  kept  down,  and  two  raw  sm-faces,  each 
about  two  and  a  half  inches  long  and  three-quarters  of  an  inch 
broad,  are  formed  by  dissecting  the  mucous  membrane  off  the 
anterior  wall  of  the  vagina  by  means  of  forceps  and  scissors. 
The  uterus  is  then  drawn  forwards  and  two  similar  strips  are 
dissected  off  the  posterior  vaginal  wall.  The  uterus  is  then 
partially  reduced,  till  the  uppermost  parts  of  the  four  raw 
sm-faces  are  in  apposition  ;  these  surfaces  are  united  by  car- 
bolized  catgut  sutures  jxissed  through  their  apposed  edges. 
This  must  be  done  on  both  sides  of  each  surface.  If  silk  or 
silkworm-gut  be  used,  the  removal  of  the  sutures  will  be  neces- 
sary, and  this  will  be  difficult.  Then  the  uterus  is  pushed  up 
a  little  higher  and  the  raw  surfaces  are  sutured  again,  as  before. 
The  process  is  repeated  until  the  lower  extremities  of  the  sur- 
faces have  been  sutm-ed.  Neugebauer  dissects  up  a  raw  surface, 
about  an  inch  and  a  haK  long  and  half  an  inch  wide,  on  the 
anterior  and  posterior  vaginal  walls,  and  unites  them  by  suture. 

Thomas,  Simon,  and  others  advocate,  more  or  less  strongly, 
posterior  elytrorrhaphy.  A  simple  oval  tract  of  mucous  mem- 
brane, reaching  from  the  cervix  to  the  posterior  extremity  of 
the  vulvar  orifice,  and  wide  or  narrow  according  to  the  greater 
or  less  redundancy  of  the  tissues,  may  be  dissected  up  fi'om  the 
posterior  wall  of  the  vagina,  the  patient  having  been  placed  in 
the  lithotomy  position.  Then  silkworm-gut  sutm-es  ai-e  passed 
through  the  mucous  membrane  close  to  the  edge  of  the  raw 
surface,  then  transversely  under  the  sm-face,  emerging  thi-ough 
the  mucous  membrane  on  the  opposite  side.  The  sutures  are 
lastly  tied  ;  the  posterior  wall  will  then  be  greatly  diminished  in 
dimensions.  The  after-treatment  will  be  the  same  as  in  cases 
where  a  ruptm-e  of  the  perinemn  has  been  repaired. 

Operations  for  the  Relief  of  Prolapse,  &:e.,  per- 
formed from  the  Abdominal  Side  of  the  Uterus.— 
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Caneva  proposed  to  unite  the  fuudus  uteri  to  the  peritoneum, 
on  the  anterior  part  of  the  abdominal  walls,  by  sutures, 
■without  opening  the  abdominal  cavity.  Several  specialists 
have  stitched  the  uterus  to  the  abdominal  walls  after  removal 
of  the  appendages,  and  advocate  this  step  whenever  the 
uterus  has  been  long  prolapsed  or  retroflexed,  and  is  unable 
to  stand  alone  when  elevated.  This  operation,  which  has  been 
termed  "  hysterorrhaphy,"  is  based  on  disputed  theories,  and  is 
not  Ukely  to  become  universally  established.* 

There  is  another  operation  which  has  been  frequently  per- 
formed, and  has  met  with  many  advocates.  It  consists  in 
exposing  the  round  ligaments  in  the  inguinal  canal,  and  shorten- 
ing them  so  as  to  draw  up  the  uterus  and  vagina.  This  operation 
is  generally  known  by  the  name  of  Dr.  Alexander,  of  Liver- 
pool ;  but  Freund,  Ai'an,  Eivington,  and  Adams,  of  Glasgow, 
have  aU  had  a  share  in  its  introduction.  It  has  been  performed 
for  retroflexion,  retroversion,  prolapse,  and  allied  displacements. 
The  operation  is  difficirlt  and  by  no  means  unattended  by 
danger.  I  have  known  of  cases  where  it  has  proved  fatal.  As 
the  maladies  for  the  relief  of  which  it  is  undertaken  are  not 
dangerous  to  life,  the  justifiability  of  this  proceeding  is  ques- 
tionable. Many  specialists,  however,  practise  it,  and  I  there- 
fore shall  not  pass  it  over.  I  agree  with  Drs.  Hart  and 
Barbour  that  "  sufficient  is  not  yet  known  about  the  results  of 
this  operation."  It  must  be  admitted  that  Dr.  Alexander  has 
detailed  his  experience  in  an  explicit  and  conscientious  manner. 
He  insists  that  any  sui'geon  who  proposes  to  operate,  however 
experienced  in  sui-gery  and  learned  in  practical  anatomy,  should 
first  perform  the  steps  of  the  operation  a  few  times  on  the  dead 
subject.  He  also  admits  that  the  operation  was  orginally 
devised  to  get  rid  of  the  swarm  of  patients  with  uterine  dis- 
placements that  infested  the  gynaecological  wards  at  Liverpool 
Workhouse. 

Shortening  of  the  Round  Ligaments,  or  Alexander's 
Operation. — I  shall  now  describe  the  operation  according  to 
the  directions  given  by  Dr.  Alexander  himself  t  : — 

*  See  Dr.  Howard  Kelly,  American  Joumal  of  Obstetrics,  January,  1887. 
t  The  Treatment  of  Backivard  I)isplaccme7Us  of  the  Uterus,  mid  of  Prolapsus 
Uteri,  by  the  Neiv  Method  of  Shortening  the  Jtound  Ligaments,  188d.  "The 
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After  the  patient  has  been  narcotized,  the  pubes  is  shaved  on 
each  side  from  the  spine  outwards.  An  incision  about  two 
inches  in  length  is  made  along  the  course  of  the  inguinal 
canal,  beginning  from  the  spine  of  the  pubes.  This  incision 
must  be  free ;  if  under  two  inches,  the  subsequent  and  more 
important  manipulations  of  deeper  structm-es  cannot  be  safely- 
accomplished.  The  subcutaneous  fat  is  sometimes  thick,  and 
the  layer  of  superficial  fascia  may,  in  such  cases,  be  mistaken 
for  the  aponeurosis  of  the  external  oblique ;  it  lies  in  the  fat 
midway  between  that  aponem-osis  and  the  skin.  Bleeding- 
vessels  must  be  secured  by  means  of  pressui-e-forceps.  When 
the  pearly  glistening  tendon  of  the  external  oblique  muscle  has 
been  exposed,  the  external  abdominal  ring  must  be  found. 
The  inter- columnax  bands,  oblique  fibres  in  the  aponem-osis 
immediately  above  the  ring,  will  aid  the  operator  in  his  search. 
When  the  subject  is  fat,  retractors  will  be  necessary.  The 
orifice  of  the  ring  is  occupied  by  a  little  mass  of  connective 
and  adipose  tissue.  The  pubic  spine  and  the  ring  will  be 
discovered  by  the  introduction  of  the  forefinger  into  the  wound. 

The  inter-colmnnar  bands  are  then  cut  across,  in  the  direction 
of  the  inguinal  canal.  A  fleshy  rounded  structure  of  a  dull 
red  colour  now  bulges  out  ;  it  is  mixed  with,  and  often  concealed 
by  fat.  Dr.  Alexander  states  that  he  has  never  met  with  any 
difficulty  in  recognizing  it;  but  some  good  operators  have 
informed  me  that  this  is  not  in  accordance  with  their  own 
experience  of  the  operation.  This  fleshy  structure  is  the  end  of 
the  histologically  ligamentous  part  of  the  round  ligament, 
immediately  above  its  termination  in  the  tissues  of  the  mons 
veneris.  Close  along  its  anterior  surface  runs  the  genital 
branch  of  the  genito-crm-al  nerve.  If  there  be  any  difficulty 
in  recognizing  the  ligament,  the  inguinal  canal  may  be  opened 
up  for  half  an  inch.  Fasciculi  of  the  internal  oblique  may  be 
taken  for  the  round  ligament.  An  aneurysm  needle  is  then 
passed  under  the  whole  of  this  tissue,  so  as  to  raise  it  out  of 
its  bed  in  the  inguinal  canal,  when  it  may  be  grasped  by  the 
fingers.  The  operator  must  make  sure  that  the  whole  of  the 
tissue  of  the  ligament  is  raised  by  the  aneurysm  needle,  and 

Operation  of  Correcting  some  Uterine  Disiilacements  by  Shortening  the  Round 
Ligaments"  (British  Oynaicological  Journal,  vol.  i.,  p.  246). 
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forceps,  if  employed  at  aU,  should  be  blunt-pointed,  and  must 
be  used  with  caution,  for  it  is  essential  that  the  ligament  be 
grasped  entire  and  protected  from  splitting  or  tearing. 

The  end  of  the  round  ligament  is  now  gently  pulled  out  by 
the  fingers  or  by  broad  blunt-pointed  forceps,  and  separated  by 
scissors  from  the  bands  of  connective  tissue  which  bind  it  to 
adjacent  structiu-es.  Its  nerve  wiU  requii-e  division  dm'ing  this 
process,  and  there  is  some  risk  of  the  ligament  itself  being  torn 
asunder.  When  the  adhesions  are  separated,  the  ligament 
comes  well  into  sight ;  it  appears  as  a  strong  white  cord 
which  can  be  di-awn  out  with  ease.  The  operator  must  not 
forget  that  the  ligament,  which  runs  outwards  and  slightly 
upwards  in  the  inguinal  canal,  changes  its  course  abruptly  at 
the  internal  ring,  turning  downwards,  backwards,  and  inwards 
towards  the  uterus.  Hence  when  it  is  held  up,  at  the  external 
ring,  and  pulled,  it  is  subjected  to  a  considerable  strain  at  the 
point  where  it  bends  sharply  as  it  enters  the  canal.  Indeed,  at 
this  point  it  has  become  torn  in  more  than  one  case.  On  the 
other  hand,  Dr.  Alexander  declares  that,  when  properly  set  free, 
the  round  ligament  comes  out  so  easily  that  an  inexperienced 
operator  may  think  that  it  has  been  ruptured. 

The  structures  already  exposed  are  now  covered  with  a  sponge, 
and  the  above-described  stages  of  the  operation  are  repeated  on 
the  opposite  side.  The  operator  should  change  sides  with  his 
assistant,  always  standing  opposite  to  the  side  on  which  lie 
operates.  Both  the  round  ligaments  being  liberated,  a  second 
assistant  passes  a  sound  into  the  uterus  and  holds  the  organ  in 
its  natui-al  position  by  the  aid  of  that  instrument,  keeping  his 
finger  against  the  cervix.  The  ligaments  are  then  drawn  evenly 
and  gently  by  the  operator  until  the  sound  is  sHghtly  moved.* 

*  "How  far  are  the  ligaments  to  be  pulled  out?  My  reply  is,  to  put  the 
uterus  in  position  and  pull  out  the  slack.  After  the  ligaments  have  been  freed 
they  come  out  readily  for  a  certain  distance,  and  then  decided  resistance  is  felt, 
accompanied  by  movement  of  the  replaced  uterus.  Any  further  traction  pulls  up 
the  broad  ligaments  and  the  uterus,  and  finally  is  met  by  the  resistance  of  the 
opposite  liganieut  till  the  uterus  is  elevated  to  the  abdominal  wall.  Now  this 
lifting  of  the  uterus  is  an  unnatural  procedure.  That  organ  never  hangs  sus 
pended  under  any  normal  conditions,  and  to  suspend  it  by  the  ligaments  must 
lead  to  failure.  All  we  can  do  is  to  replace  the  uterus  in  its  normal  position, 
and  this  occurs  generally  when  the  decided  check  upon  the  pulling  out  of  the 
ligaments  takes  place." — Dr.  Alexander,  he.  cit. 
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The  first  assistant  now  holds  tlae  Hgameuts  in  place,  whilst 
the  operator  fixes  them.  This  is  done  by  stitching  each  liga- 
ment to  both  pillars  of  the  ring  by  two  moderately  fine  catgut 
sutui-es  on  each  side,  introduced  by  means  of  a  curved  needle. 
This  secures  the  closure  of  the  external  ring,  and  fixes  the 
ligament,  without  strangulating  it.  The  assistant  lets  go  of 
the  ends  of  the  ligaments  after  they  have  been  fixed,  and  these 
ends  are  cut  short.  The  stumps  of  the  ligaments  are  stitched 
into  the  wound  by  means  of  the  sutures  which  close  the  incision. 
Dr.  Alexander  always  inserts  a  di'ainage-tube  and  washes  out 
the  wound  with  carbolic  lotion  before  tying  the  sutures.  The 
wound  may  be  dressed  after  any  accepted  method,  according  to 
the  opinions  of  the  operator.  Then,  in  cases  of  retroversion 
and  prolapse,  a  Hodge's  pessary  is  placed  in  the  vagina,  and 
the  sound  is  removed.  Other  precautions  of  this  kind  are 
taken -by  different  operators,  in  accordance  with  their  belief  as 
to  the  action  and  utility  of  special  stems  and  pessaries. 

The  patient  is  put  to  bed  with  her  knees  bent  over  a  pillow. 
Dr.  Alexander  says,  "  The  after-treatment  of  the  operation  con- 
sists in  rest.  The  wound  I  generally  dress  on  the  second  day, 
when  I  remove  the  tubes,  the  small  apertm-e  left  where  they 
are  removed  being  sutficient  to  maintain  the  necessary  drain 
in  most  cases.  The  ligaments  should  be  allowed  time  to  unite 
to  the  wound,  to  the  pillars  of  the  ring,  to  the  canal ;  and  for 
this  purpose  three  weeks  is  quite  short  enough  time.  Several 
of  my  private  patients  have  taken  a  longer  rest,  and  with 
benefit,  as  thus  all  the  pelvic  organs  have  become  accustomed  to 
their  new  position.  The  rest  need  not  be  in  bed— a  sofa  and 
the  sitting  postm-e  may  vary  the  monotony  of  lying  in  bed  ; 
whilst  sewing,  reading,  and  other  feminine  arts  maybe  indulged 
in  after  the  first  few  days." 

In  cases  of  retroflexion.  Dr.  Alexander  inserts  a  galvamc 
stem  "  to  keep  the  uterus  straight  during  the  healing  of  the 
wound."  He  further  declares  that  this  stem  is  only  applied  for 
mechanical  pm-poses. 

Dr.  Alexander  thus  sums  up  his  results :  "  A.s  regards  my 
own  practice,  I  can  honestly  say  that  I  have  never  yet  met  mth 
a  relapse  of  any  backward  displacement  after  this  had  been 
placed  in  position  by  the  operation."    In  26  out  of  27  cases  of 
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retroflexion  and  retroversion,  no  relapse  occiu're.d.  "  In  pro- 
lapse the  mechanical  resnlts  have  also  been  nearly,  although 
not  quite  so  favourable.  I  have  operated  on  sixteen  cases, 
and,  strange  to  say,  my  penultimate  case  has  failed  completely, 
whilst  all  the  others  have  been  successes.  .  .  .  Some  of  my 
hospital  prolapse  cases  I  have  never  seen  after  they  left 
hospital,  but  the  majority  I  have  examined  again  and  again." 

Dr.  Alexander  admits  that  he  has  lost  one  case,  where  tlie 
nurse  had  been  attending  a  patient  with  pyjemia.  Two  more 
deaths  had  occurred,  to  his  knowledge, — one  in  America,  the 
other  in  the  practice  of  a  Liverpool  surgeon. 

On  the  other  hand,  Mr.  Lawson  Tait  considers  that  although 
the  shortening  of  the  round  hgaments  is  easily  effected,  and  is 
an  efficient  remedy  for  retroversion,  the  operation  is  dangerous. 
A  case  in  his  own  practice  nearly  died.  Dr.  Munde  admits 
that  he  has  in  two  instances  failed  to  find  the  ligaments. 
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CHAPTER  XVI. 

OPERATIONS  FOR  THE  RELIEF  OF  URINARY  FISTULA.  RECTO- 
VAGINAL FISTULA,  AND  ECTOPIA  VESICA. 

Vesico-VaginalFistulaandAUiedAflFections— Under 
this  heading  I  include  all  fistulous  communications  hetween  the 
vagina  and  the  urinary  tract.  An  abnormal  channel  of  this 
kind  generally  opens  into  the  bladder,  and  this  condition  is 
termed  a  vesico-vaginal  fistula.  The  vagina  may,  however,  be 
brought  by  disease  or  accident  into  communication  with  the 
urethra  (ui-ethro-vaginal  fistula)  or  with  one  ureter  (uretero- 

vaginal  fistula). 

Causes.— These  fistulas  may  be  the  result  of  cancer  of  the 
uterus     In  such  cases  they  occur  in  subjects  who  are  hurt 
past  aU  surgery.    By  far  the  most  frequent  cause  is  damage  to 
the  anterior  wall  of  the  vagina  during  laboiu-.    Since  en- 
lightened principles  have  universally  prevailed  m  this  country 
amongst  obstetricians,  vesico-vaginal  fistula  has  become  a  rai-e 
affection.     Its  worst  forms  are  to  be  seen   amongst  semi- 
civilized  or  barbarous  nations,  where  labom-  is  habituaUy  mis- 
managed,  amongst  sections   of    society  where  women  are 
ill-cared  for  or  personally  careless,  and  lastly,  m  cases  where 
for  sad  and  self-evident  reasons,  the  patient  hides  herself 
during  labour  and  conceals  her  condition.    The  worst  case  that 
I  ever  saw  was  that  of  a  girl  of  seventeen  who  had  hved  for 
several  years  amongst  gyi^sies  and  other  vagrants  and  after 
being  in  labour  for  three  or  four  days,  was  admitted  mto  a 
country  workhouse.     She  was  totally  ignorant  of  the  real 
nature  of  her  condition.    On  the  fifth  day  she  was  dehvered 
of  a  stiUborn  child.    The  upper  part  of  the  anterior  wall  ot 
the  vagina  sloughed  away,  and  almost  complete  atresia  ^^1th 
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vesico-vag-inal  fistiila  resulted.  Cases  nearly  as  bad  are  oeca- 
sionallj'  seen  in  remote  country  districts  where  the  patients  are 
delivered  without  medical  assistance,  and  careless  niidwives 
may,  both  in  town  and  oountiy,  be  responsible  for  this  accident. 

The  fistula  is  produced  by  damage  to  the  vesico-vaginal  sep- 
tum through  continuous  compression  between  the  child's  head 
and  the  pelvic  walls.  If  the  pressure  be  violent,  the  tissues  may 
be  irreparably  damaged  within  half-an-houi- ;  but.  as  a  rule,  the 
condition  is  brought  on  by  very  prolonged  compression.  A  full 
bladder  increases  all  risks  of  this  kind.  Once  many  obste- 
tricians laid  the  blame  of  the  accident  upon  forceps,  now  it  is 
generally  admitted  that  the  injuries  which  produce  fistula  are 
due  to  neglect  of  its  use,  or  to  its  being  employed  too  late.  If 
the  forceps  caused  serious  injuries  to  the  soft  parts,  we  should 
expect  to  find  such  injuries  laterally,  and  not  in  the  direction 
of  the  bladder;  on  the  other  hand,  the  damage  caused  by 
pressm-e  of  the  fajtus  and  the  site  of  the  damage  explain 
themselves,  as  repeatedly  testified  by  clinical  experience. 
Whenever  the  forceps  is  used,  however,  the  bladder  may 
certainly  be  injured  if  the  urine  be  not  drawn  off  beforehand. 

Injuries  from  fojtal  bones  during  craniotomy  and  the 
mcision  of  a  cystocele,  mistaken  for  the  bag  of  waters,  have 
been  known  to  cause  vesico-vaginal  fistula.  Deroubaix  has 
traced  the  affection  to  ulceration,  arising,  as  a  rule,  fi-om  some 
smaU  wound  of  the  vagina  inflicted  during  childbirth,  but  pos- 
sibly m  some  cases  in  a  more  spontaneous  manner.  This 
ulcerative  process  increases,  until  a  fistula  is  formed.  It  is, 
according  to  Deroubaix,  most  frequently  observed  dm-iug 
epidemics  of  puerperal  fever.  In  most  cases  of  vesico-vaginal 
fistula.  It  must  be  remembered,  the  urine  does  not  escape 
through  the  new  passage  dii-ectly  after  the  injury,  as  the 
damaged  tissues  do  not  break  down  at  once. 

Vesico-vaginal  fistula  may  also  be  caused  by  the  constant 
pressure  of  a  pessary  for  many  months,  or  through  damage 
more  rai^ly  produced  by  an  instrument  badly  made  or  too 
large.  Hence  the  necessity  of  warning  patients  against 
wearing  a  pessary  over  two  months.  A  patient  soon  gets  used 
to  the  instrument,  and  finds  or  believes  that  it  is  doing  her 
good.    Then,  she  may  even  forget  all  about  it,  and  when  it 
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begins  to  damage  the  vesico- vaginal  septum,  she  is  apt  to  tlunk 
that  the  consequent  pain  and  irritation  is  "  the  womb,"  or 
^'  ulceration." 

Vesioo-vaginal  fistula  is  also  caused  by  wounds  made  with 
surgical  or  other  instruments,  from  sharp-pointed  foreign 
bodies  in  the  bladder,  and  from  abscesses  in  the  septum. 

Pathology.— The  surgeon  Avill  perceive,  from  the  above 
recapitulation  of  the  causes  of  vesico-vaginal  fistula  that  it 
may  be,  at  first,  a  clean-cut  wound,  but  that,  as  a  rule,  espe- 
cially in  the  great  majority  of  cases,  namely  those  where  the 
Ifistula  arises  through  injui-ies  received  dui'ing  labom-,  there  is 
loss  of  tissue.  Again,  the  fistula,  even  if  caused  by  the 
cleanest  wound,  is  constantly  iii-itated  by  the  passage  of  urme. 

The  fistula  may  be  very  minute,  or  may  involve  a  more  or 
less  extensive  area  of  the  vesico-vaginal  septum.  Its  margin 
is  swollen  and  irregular  at  first,  but  ultimately  becomes  smaller, 
thin  and  tough  throiigh  the  formation  of  cicatricial  tissue.  The 
vesical  mucous  membrane  bulges  into  large  fistulse,  so  as  to 
form  a  red  mass  which  can  be  seen  from  the  vagina.  The 
bladder  if  the  ui-ine  escapes  freely  through  the  fistula,  becomes 
permanently  contracted  and  thickened,  the  ui-ethra  also  con- 
tracts and  may  even  become  impervious.  Another  serious 
complication  is  contraction  of  the  vagina  through  cicatrices 
caused  by  other  injuries  during  childbirth. 

A  very  troublesome  condition  is  that  where  the  ureters  are 
involved  in  the  fistula.  This  may  occur  in  a  large  fistula,  or  m 
.  a  smaU  fistulous  opening  situated  somewhat  laterally  m  the 
anterior  vaginal  wall.  Sometimes  a  fistula  in  the  anterior 
vaginal  fornix  is  very  small,  and  allows  for  the  protrusion  of  the 
orifice  of  one  of  the  ureters  only.  This  is  called  unicyo-vacjnml 
fistula.  The  imne  may  sometimes  be  seen  trickhng  from  the 
orifice  of  a  ureter  exposed  in  a  large  fistula. 

The  vulva  becomes  excoriated  and  swollen,  and  the  integu- 
ments of  the  thighs  erythematous,  through  the  constant  escape 

""^Svmptoms.-The  inability  to  retain  urine,  which  in  cases 
occurring  through  injury  diu-ing  labom-  does  not  come  on,  as  a 
rule,  till  the  slough  separates,  is  the  cardinal  symptom  of  vesico 
vagi^nal  fistula.    Irritation  of  the  integuments  produced  bj  the 
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dribLling  of  luine  over  the  vulva,  and  an  odour  cliaracteristie 
of  incontinence  of  mine,  are  seldom  absent,  though  iu  some 
forms  of  fistida  the  di'ibbling  is  not  so  constant  as  iu  others. 
The  constitution  soon  becomes  impau-ed.  In  certain  cases 
menstruation  is  suppressed,  rettu-ning  after  cm'e  by  operation,  as 
though  the  fistula  caused  amenorrhoea  iu  some  manner  more 
du-eet  than  the  production  of  pui-e  debility.  Dyspareunia  is 
fi-equent,  partly  thi-ough  vaginismus,  a  direct  result  of  the  local 
irritation,  and  sterility  is  said  to  be  very  common  in  such  cases, 
through  damage  to  the  spermatozoa  fi-om  its  admixtm-e  with 
lu-ine  in  the  vagina.  The  discomfort  and  uncleanliness  involved 
in  this  affection  make  even  timid  patients  anxious  for  surgical 
relief. 

Diagnosis. — Incontinence  of  urine  may  follow  labour,  from 
over-distension  of  the  bladder,  and  from  other  causes  besides 
the  affection  now  being  considered  ;  still,  this  symptom  when 
it  follows  childbii-th,  is  always  in  the  highest  degree  suggestive 
of  vesico-vaginal  fistula.  On  making  a  digital  exploration  of 
the  vagina,  the  fistida  may  sometimes  be  detected  ;  a  sound 
should  be  passed  into  the  bladder  and  held  in  the  left  hand,  at 
the  same  time.  The  sound  may  be  made  to  pass  thi'ough  the 
fistula,  so  that  its  point  touches  the  right  forefinger  in  the 
vagina.  If  no  fistula  be  detected,  a  distinct  puckering  in  the 
anterior  fornix  is  suspicious.  In  most  cases,  however,  unless 
the  fistula  be  very  large,  it  cannot  be  readily,  if  at  all,  discovered 
by  digital  exploration  of  the  vagina.  Nevertheless,  this  method 
must  never  be  neglected,  however  confident  the  siu'geon  may 
feel  about  diagnosis,  not  even,  indeed,  when  he  has  previously 
been  informed  by  a  colleague  on  whom  he  relies,  that  a  vesico- 
vaginal fistula  exists.  The  condition  of  the  pelvic  viscera 
must  be  systematically  explored,  as  other  diseases  may  be 
present. 

Exploration  of  Vagina  in  Cases  of  Suspected  Fistula. 

—This,  however,  must  always  remain  the  essential  part  of  the 
diagnosis.  ^  The  vagina  may  be  explored  when  the  patient  lies 
in  the  semi-prone  position  (see  page  57),  and  then,  with  the 
aid  of  the  volseUa,  which  draws  down  the  uterus  (page  76),  a 
fistula  high  up  in  the  anterior  fornix  may  conveniently  be 
inspected.    Lithotomy  position  is,  however,  the  best  for  this 
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purpose,  as  it  is  the  easiest  for  inspecting  the  parts  in  a  good 
light,  and  is  that  in  which  the  operation  must  he  performed,  so 
that  tlie  sm-geon  will  be  best  able  to  judge  of  the  accessibihty 
of  the  fistula  when  the  patient  is  placed  in  this  position. 

The  patient  should  therefore  be  placed  in  lithotomy  position, 
in  a  part  of  the  room  where  a  good  hght  can  be  obtained. 
A   Sims'   speculum  (page  62)    is   then   passed  along  the 
posterior  vaginal  wall,  and  a  sound  is  introduced  into  the 
bladder.    The  anterior  wall  must  be  carefully  searched.  Some- 
times  a  large  piece  of  deep-red  vesical  mucous  membrane 
protrudes  through  the  fistula  ;  generally  the  fistula  can  be  seen, 
but  there  remain  cases  where  its  discovery  is  a  matter  of  great 
difficulty,  even  though  the  concavity  of  the  speculum  keeps 
filling  with  urine  during  the  examination.    Sometimes  the 
fistula  is  hidden  beliind  a  fold  or  a  puckering  of  the  mucous 
membrane.    Fistulse  high  in  the  vagina  are  very  hard  to  detect. 
The  following  method  is  the  best  to  adopt  in  these  cases,  or 
indeed,  in  all,  for  these  fistula?  may  be  multiple.    Clean  the 
vaginal  mucous  membrane  with  i^ledgets  of  wool  appUed  by 
means  of  speculum-forceps;  then  clean  the  cervix  by  the  aid 
of  a  Playfair's  probe  with  wool  wrapped  round  its  point.  The 
OS  externum  is  plugged  with  cotton- wool  apphed  dry.  Warm 
milk  is  then  injected  into  the  bladder,  and  the  vagina  is  watched. 
If  a  vesico-vaginal  fistula  be  present,  the  wldte  fluid  dribbhng 
from  it  will  soon  betray  its  position.    If  no  milk  diibbles  away 
from  the  vaginal  walls,  but  the  plug  in  the  cervix  is  found 
to  be  soaked  in  that  fluid,  and  especially  if  the  milk  is  seen  to 
escape  from  the  os  externum,  the  flstula  is  vesico-uterme. 
When  this  experiment  fails  to  detect  any  fistula,  yet  the 
involuntary  escape  of  urine  is  still  evident  and  not  accoimted 
for  by  incontinence  of  a  less  mechanical  kind,  there  may  be 
a  ureLero-vaginal  or  uretero-uterine  fistula,  mth  the  vesical 
mucous  membrane  acting  as  a  valve  so  as  to  prevent  the  escape 
of  the  milk.    For  these  comparatively  rare  lesions  Berard's 
test  should  be  employed.    This  test  is  based  on  the  principle 
that  the  lu'ine  escaping  from  the  lu'eter  involved  in  the  fistula 
runs  away  thi-ough  the  vagina,  whilst  that  which  issues  fi-om 
the  opposite  m-eter  distends  the  bladder.    The  patient's  urine 
is  first  drawn  ofi,  and  then  she  is  placed  for  two  hours  over 


DIAGNOSIS  OF  URETERIC  FISTULA. 


423 


a  nightstool  made  as  comfortable  as  possible,  being  at  the  same 
time  strictly  ordered  not  to  empty  her  bladder  voluntarily.  At 
the  end  of  that  time,  the  vmne  -which  has  escaped  invokmtarily 
is  measured,  and  then  that  which  remains  in  the  bladder  is  drawn 
off,  or  the  patient  may  be  allowed  to  pass  it.  If  the  amount  of 
xvrine  passed  by  the  former  way  is  about  equal  to  that  passed 
by  the  latter,  then,  especially  if  each  amount  be  considerable, 
— that  is,  over  foiu'orfive  oimces, — there  ■will  be  strong  evidence 
of  a  meteric  fistula.  A  fresh  examination  of  the  vagina  will 
be  necessary,  and  careful  search  must  be  made  near  the  cervix 
laterally.  The  urine  may  possibly  be  then  seen  escaping  in 
intermittent  jets;  and  sometimes  a  fine  probe  may  be  passed 
into  the  ureter.  In  any  case,  however,  these  fistulse  are  hard 
to  detect.  When  a  uretero-vaginal  fistula  cannot  be  found,  the 
surgeon  must  diy  the  cervix  with  wool,  and  watch  it  through 
a  Fergusson's  speculum  for  some  time,  endea,vouring  to  see  if 
urine  escapes  from  it.    If  so,  a  uretero-uterine  fistula  exists. 

Sometimes,  the  fistida  is  urethro-vaginal ;  in  these  cases  there 
is  often  but  little  incontinence  of  urine,  as  the  muscular  fibres 
of  the  urethra  aid  in  the  retention  of  that  fluid.  In  this  form  of 
fistida,  however,  the  lower  part  of  the  bladder  is  generally 
involved. 

Whenever  a  distinct  vesico-vaginal  fistula  extends  laterally, 
the  siu'geon  must  remember,  both  in  diagnosing  and  during 
operation,  that  a  ureter  is  very  near  to,  or  actually  involved  in 
the  fistula  (Fig.  11,  page  32). 

The  permeability  of  the  lu'ethi-a  and  the  general  condition  of 
the  vagina  will  be  discovered  in  the  course  of  the  above  examina- 
tions. Urinary  salts  become  deposited  around  the  edges  of  these 
fistulee. 

Prognosis. — A  small  fistula  will  often  heal  spontaneously 
during  convalescence  after  childbirth,  especially  if  the  vagina 
be  kept  clean.  If,  however,  the  fistula  be  of  any  size,  so  that 
a  permanent  aperture  which  is  too  large  to  be  plugged  by 
protruding  mucous  membrane  exists,  it  is  most  unlikely  to  cure 
spontaneously,  and  the  patient  will  be  exposed  to  all  the 
miseries  which  this  disease  of  necessity  produces. 

Treatment. — When  a  very  smaU  fistula  is  detected,  the 
vagina  should  be  kept  thoroughly  clean  by  frequent  syringing 
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Avitli  warm  water.  A  catheter  must  he  retained  in  the  bladder:  a 
special  form  of  self-retaining  catheter  will  be  described  after  the 
account  of  the  o^ieration  for  repair  of  a  fistula  (page  434).  Emmet 
has  noted  that  in  two  cases  where  the  fistula  was  detected  immedi- 
ately after  delivery,  and  Avas  in  each  case  large  enough  to  allow 
the  introduction  of  the  finger,  a  cure  was  effected  within  a 
month,  no  treatment  being  adopted  beyond  frequent  injections 
of  Avarm  AA^ater.  These  injections  must  always  be  kept  up,  eA'en 
Avhen  an  operation  is  intended,  as  they  promote  the  an-est  of 
morbid  processes  around  the  fistulte.  Attempts  to  heal  small 
fistula3  by  the  appHcation  of  the  thermo-cautery  to  theii-  edges 
have  not,  as  far  as  I  have  seen,  met  with  good  results.  It  is 
more  successful,  I  believe,  when  used  to  close  an  angle  of  the 
Avound  formed  in  the  operation  for  the  repair-  of  a  large  fistula. 

As  a  rule,  however,  a  vesico-vaginal  fistula  requires  to  be 
repaii"ed  by  a  plastic  operation.  Any  attempt  to  teach  the 
steps  of  an  operation  of  this  kind  by  verbal  dii-ections  must  be 
to  a  great  extent  unsatisfactory,  and  this  fact  appHes  v/ith 
particular  force  to  the  operation  for  repair-  of  vesico-vaginal 
fistul^e.  The  principles  of  the  operation  must  be  kept  in  mind. 
The  edges  of  the  fistula  are  to  be  made  raw,  and  then  imited 
Avith  sutm-es.  These  sutm-es  must  not  pass  thi-ough  the  vesical 
mucous  membrane,  else  the  needle-wound  may  set  up  trouble- 
some hismorrhage,  and  calculous  concretions  will  be  deposited 
along  the  sutm-es  as  they  lie  exposed  in  the  cavity  of  the 
bladder.*  The  sutures  must  be  tied,  and  when  the  fistula  has 
healed  they  must  be  removed.  Principles  of  this  kind  are 
amongst  the  easiest  to  lay  doAvn  and  the  most  difficult  to  carry 
into  effect.  The  operation  always  demands  a  considerable 
amount  of  manual  dexterity. 

The  vagina  must  not  only  be  kept  clean,  but  it  must  be 
explored  for  any  complication.  Cicatricial  bands  in  the  vagina 
must  be  diAdded  with  scissors,  the  vagina  being  kept  open 
afterAvards  by  means  of  a  dilator,  such  as  the  elastic  gum 
dilator  (Fig.  146)  used  for  vaginismus.    Calcareous  inerusta- 

*  A  .specimen  of  a  calculus,  witli  a  wire  suture  as  its  nucleus,  is  iu  the  collec- 
tion of  calculi  in  the  Museum  of  the  Royal  College  of  Surgeons.  This  kind  of 
calculus  can  also  be  formed  if  the  operator  neglect  to  remove  all  the  sutures,  so 
that  one  or  more  ulcerates  into  the  bladder. 


PRKPAR.ATION   FOR  Ol'ERATION. 


42b- 


tions,  which  ofteu  form  on  tlie  vagiual  mucous  membrane  and 
around  the  edges  of  tlie  fistula,  must  be  carefully  washed  away 
by  sponging  mth  warm  water,  very  slightly  acidulated  with 
hycbochloric  acid;  about  five  minims  to  the  pint  will  b& 
sufiicient.  ^  The  patency  of  the  m-ethra  must  be  ascertained, 
especially  in  old  cases,  where  it  is  always  more  or  less  contracted 
tlii-ough^  disuse.  Its  canal  must  be  dilated  to  the  normal 
calibre,  if  necessary.  When  the  m-ine  is  alkaline,  it  should  be- 
rendered  acid  by  doses  of  boracic  or  hydi-ochloric  acid. 

The  surgeon  is  not  likely  to  forget  that  both  the  common 
form  of  vesico-vaginal  fistula,  following  child-birth,  and  that 
which  results  fi-om  the  pressure  of  a  pessary,  involve  either  loss 
of  substance  or  at  least  a  very  morbid  condition  of  the  siu-- 
rounding  tissues.    In  this  Hes  one  of  the  main  difliculties  of 


Fig.  146. — Elastic  Gum  Vagikal  Dilatok. 

the  operation.  A  simple  clean  wound  in  the  vesico-vaginal 
septum  is  not  very  difficult  to  heal  hy  suturing. 

Dr.  Marion  Sims  advisedly  recommended  delay  of  the 
operation  till  a  few  months  after  delivery,  in  cases  where  the 
fistula  was  caused  by  injuries  received  during  labom-.  Some 
German  authorities  believe  that  the  operation  is  best  performed 
from  six  weeks  to  two  months  after  labom-.  The  surgeon, 
however,  does  not  always  see  the  patient  till  man}^  months  after 
the  formation  of  the  fistula. 

In  any  case  where  it  may  happen  to  be  advisable  to  attempt 
the  repair-  of  a  part  only  of  a  fistula  at  one  sitting,  reserving 
the  completion  of  the  repair  for  another  occasion,  the  patient 
shordd  not  be  kept  in  hospital  or  treated  as  an  invalid  between 
the  two  operations,  but,  on  the  contrary,  allowed  fresh  aii-  and 
exercise  as  soon  as  she  has  recovered  from  the  first. 
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The  Operation. — The  general  principles  have  been  already 
given ;  but  there  are  two  distinct  methods  in  vogue  at  the 
present  day.  The  first  is  the  American  or  Sims'  operation. 
In  this  procedure  the  edges  of  the  fistula  are  pared  obliquely, 
and  particular  care  is  taken  not  to  involve  the  vesical  mucous 
membrane  ;  the  fistula  is  closed  with  silver  wire,  and  a  catheter 
is  retained  in  the  bladder.  The  second  is  the  German  or 
Simon's  operation.  Here,  the  edges  of  the  fistula  are  pared 
vertically,  the  mucous  membrane  of  the  bladder  not  being 
specially  respected ;  silk  sutures  are  used,  and  the  patient  is 
allowed"  to  pass  her  urine  voluntarily,  the  catheter  being  only 
employed  to  prevent  great  distension  of  the  bladder.  The 
differences  are,  with  one  exception,  confined  to  matters  of 
detail.  A  modified  variety  of  the  American  operation,  as 
practised  by  Sims  and  Bozeman,  wiU  be  described. 

Position. — The  general  surgeon  will  probably  prefer  to 
operate  with  the  patient  placed  in  the  lithotomy  position,  and 
this  is  always  the  most  convenient  for  the  handling  of  the 
Sims'  speculum  by  the  assistant,  for  the  chloroformist,  and  for 
the  operator  also,  provided  that  the  fistula  lies  in  a  position 
easily  reached  by  the  knife  and  suture-needle,  when  the  patient 
is  placed  on  her  back.  Sometimes,  however,  the  lateral  or 
semi-prone  (page  67)  position  will  be  necessary.  Dr.  Bozenian 
prefers  the  genupectoral,  and  fixes  the  patient  in  that  position 
by  means  of  a  special  apparatus.  Few  surgeons,  however,  who 
are  not  specialists,  are  likely  to  attempt  to  operate  with  the 
patient  so  placed.  I  must  here  refer  to  the  observations  on  the 
genupectoral  position  at  page  57. 

In  the  following  description  the  patient  is  supposed,  tlirough- 
<3ut,  to  be  on  her  back.  The  bowels  must  be  thoroughly  cleared 
out  by  a  laxative  administered  about  forty-eight  hours  before 
operation,  followed  by  an  enema  shortly  before  the  patient  is 
laid  on  the  table. 

The  patient  is  brought  under  the  influence  of  the  anaesthetic. 
Then,  her  knees  are  kept  apart  by  means  of  a  Clover's  crutch 
(page  132).  The  vagina  is  syringed  out,  and  the  blade  of  a 
Sims'  speculum  (page  62)  is  passed  along  its  posterior  waU. 
An  assistant  holds  the  speculum  in  place  mth  his  right  hand 
during  the  remainder  of  the  operation. 
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Paring  the  Fistula. — An  assistant  stands  on  the  left 
hand  side  of  the  operator,  bearing  a  sponge-holder  (Fig.  147). 
The  sponge  itself  should  be  very  small.  The  best  form  of 
knife  is  a  small  straight  scalpel,  mounted  on  a  long  polygonal 


Fig.  147.— Sponoe-Holdek. 


handle,  something  like  the  uppermost  in  Pig.  148.  The  lower 
knives,  bent  on  their  handles,  are  diiBcult  to  manipulate 
without  much  practice.  Two  light  pairs  of  long-handled 
scissors,  one  with  curved,  the  other  with  straight  blades,  wiU 
be  required ;  they  are  very  convenient  for  detaching  the  last 
piece  of  tissue  fi-om  the  part  whence  it  is  dissected.  The  old 
idea  that  scissor-wounds  cannot  heal  by  first  intention  is  quite 
false,  as  long  as  sharp  instruments  are  used. 


Fio.  148. — Vesico- Vaginal  Fistula  Knives. 
The  lines  at  the  side  of  the  blades  indicate  the  angles  at  which  they  are  bent. 

The  vaginal  mucous  membrane  is  caught  up  close  to  the 
edge  of  the  fistula  by  means  of  a  simple  tenaculum,  with  a 
wide  curve.  This  instrument  is  more  handy  than  special  con- 
trivances employed  by  individual  authorities.  Long-shanked 
tenaculimi-forceps  tire  the  left  thumb  and  forefinger  if  held, 
and  tear  away  the  tissues  if  left  dependent.  The  mucous 
membrane  is  then  cut  away  obliquely  and  evenly  to  the  extent 
of  about  one-eighth  of  an  inch.   The  lower  border  should  be  cut 
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fil-st,  SO  that  blood  may  not  otscui'e  the  parts  as  they  are  being 
thinned.  Care  must  be  taken  to  so  handle  the  tenaculum  that 
the  lateral  parts  of  the  fistula  may  he  pared,  and  to  avoid 
wounding  the  vesical  mucous  membrane,  as  this  accident  causes 
htemorrhage  into  the  bladder.  The  strip  of  tissue  should  be 
cut  away  in  one  piece,  if  possible,  else  a  minute  portion  of 
vaginal  mucous  membrane  may  be  left  behind,  and  bo  prevent 
union.  The  more  the  fistula  lies  centrally  with  its  long 
diameter  transverse,  the  easier  will  be  the  paring  and  the 
subsequent  processes,  if  the  patient  lie  in  the  lithotomy  position, 
as  the  handles  of  the  instruments  will  not  be  impeded  by  the 
position  of  the  patient's  thighs.  When  the  fistula  hes  high  up, 
or  considerably  to  one  side  of  the  middle  line,  the  relations  of 
the  m-eter  (page  31)  must  be  borne  in  mind. 

Dm-ing  this  process  the  assistant  who  has  charge  of  the 
sponge-holder  must  keep  cleaning  the  part  subjected  to  opera- 
tion, in  such  a  manner  as  to  prevent  the  haemorrhage  fi'om 
interfering  Avith  the  operator,  without  at  the  same  time  causing 
still  greater  obstruction  by  applying  the  sponge  to  the  wound 
at  the  wrong  moment.    This  sponging  must  be  performed  very 
gently,  else  the  strip  of  tissue  in  process  of  removal  may  be 
torn,  or  brushed  off  fi'om  the  tenaculum.    Should  the  operator 
distrust  the  skill  of  his  assistant,  it  will  be  advisable  for  him  to 
use  the  sponge-holder  himself,  making  the  assistant  hold  the 
scissors  whilst  so  employed.    Severe  hsemon-hage,  very  rare  if 
the  operation  be  properly  performed,  will  requii-e  fi-ee  syi-inging 
mth  hot  water,  and  spouting  arteries  demand  torsion  or  liga- 
ture.   It  is  unadvisable  to  ajjply  ligatures  if  this  can  possibly 
be  avoided,  particularly  if  a  vessel  bleed  in  the  dii-ection  of  the 
vesical  mucous  membrane  so  that  there  is  a  risk,  not  only  of 
interference  with  the  union  of  the  edges  of  the  fistula,  but  also 
of  calculous  concretions  round  the  knot  of  the  ligatui-e.  Hence 
it  is  a  good  plan  to  secure  the  vessel  with  pressm-e-forceps 
(page  94),  and  to  wait  a  few  minutes  should  the  instrument 
interfere  with  further  proceedings.    As  a  rule,  this  will  be 
sufficient,  and  the  tying  of  the  sutm-es  will  check  ftu-ther 
bleeding. 

Protrusion  of  Vesical  Mucous  Membrane— In  large 
fistula)  this  protrusion  is  often  very  troublesome,  the  mucous 
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membrane  getting  into  the  sm-geon's  way,  interfering  with  the 
paring  process,  and  subjecting  itself  to  great  risk  of  injurj'- 
from  the  scissors  or  suture-needles.  It  may  be  kept  back 
with  a  sponge  introduced  into  the  bladder,  so  that  the  sutures 
are  applied  over  it,  very  much  as  in  ovariotomy  before  the 
abdominal  wound  is  closed ;  the  sponge  must  be  pulled  out  at 
the  last  moment  before  the  sutures  are  tied. 

Application  of  the  Sutures.— This  process  is  yet  more 
delicate  than  the  paring  of  the  edges.  Sometimes  a  hollow 
tubular  needle  is  used ;  but  this  instrument  is  not  very  trust- 
worthy, as  in  spite  of  all  precautions  the  silver  wu-e  or  silkworm- 
gut  will  not  always  run  fi-eely  through  it,  just  when  required. 
The  simplest  contrivance  is  a  handled  needle,  with  an  eye  near 
the  point  which  is  curved  but  slightly,  or  rather  bent  at  a  very 
obtuse  angle;  this  is  employed  by  Dr.  Percy  Boulton  (Fig. 
149).    It  is  most  suitable  for  the  application  of  silver  wire 


Fig.  149. — Vesico-Vacixal  Fistula  Needle.  [Boulton.) 

sutures ;  but  this  question  of  the  best  material  for  suture  will  be 
explained  more  fully  when  I  come  to  speak  of  the  process  of 
tying  threads.  The  handle  of  the  needle  is  held  in  the  right 
hand,  in  front  of  the  anterior  part  of  the  vulva ;  the  point, 
directed  downwards,  is  entered  near  the  outer  margin  of  the 
upper  (anatomically  the  lower)  border  of  the  wound,  as  far 
external  to  it  as  the  width  of  the  denuded  sui'f  ace.*  It  is  then 
pushed  through  the  tissues,  emerging  close  to  the  vesical 
mucous  membrane,  which  must  not  be  included  in  the  suture 
(Fig.  150).  The  point  of  the  needle  then  enters  the  opposite 
side  of  the  wound  at  a  spot  corresponding  with  the  point  of 
exit,  and  traverses  a  corresponding  tract  of  tissues.  A  blunt 
hook  (Fig.  151)  is  very  useful  in  making  counterpressure 
against  the  point  of  the  needle  when  the  tissues  are  dense.  It 

*  When  the  sutures  are  inserted  too  far. from  the  edge  of  the  .wound,  the 
mucous  membrane  will  be  turned  in  when  they  are  tied.  This  condition  will 
gi'eatly  hinder  union. 
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Fig.  150. — Operation  for  the  Rei'.\ir  of  Vesico- Vaginal  Fistula. 
Passage  of  the  needle  tlirougli  the  edges  of  the  fistula,  for  introduction  of  suture.* 


Fig.  151.— Blunt-hook  foii  Vesico-Vaginal  Fistula  Oper.^tiox.  (BouUon.) 


*  In  this  drawing,  which  I  sketched  during  an  operation,  the  posterior  vaginal 
wall  is  seen  to  be  depressed  by  the  blade  of  a  Sims'  speculum.  The  labia  are 
supposed  to  be  kept  apart  by  the  fingers  of  assistants.  In  some  illustrations 
which  follow,  and  which  are  taken  fi-om  foreign  publications,  the  labia  arc 
drawn  with  retractors  applied  to  them,  so  as  to  keep  the  vulvar  aperture  ojien. 
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avoids  the  danger  of  tearing  the  wound,  and  facilitates  the 
issue  of  the  point  of  the  needle  at  the  desired  spot.  When  the 
eye  of  the  needle  is  pushed  far  enough,  the  wire  is  passed  thi-ough 
it  and  the  needle  then  withdi-awn,  so  that  the  vnre  occupies  its 
former  track.  I  need  not  refer  to  the  innumerable  modifications 
of  this  stage  of  the  operation  suggested  or  practised  by  ingenious 


Fig.  152. — The  Sutures  after  Introduction.  {Simon.) 


specialists.  The  remaining  sutm-es  are  passed  in  the  same  manner 
tiU  the  wound  appears  as  in  Fig.  152. 

Tying  the  Sutures. — In  the  above  dii-ections  for  the 
different  stages  of  the  operation  the  question  of  the  material 
used  for  the  purposes  of  suture  has  been  left  open,  excepting 
that  the  choice  has  been  limited  to  silver  wire  and  silkwonn-gut. 
This  question  is  perhaps  most  important  in  regard  to  the  stage 
now  to  be  described.  Silkworm-gut,  well  soaked  in  water,  is 
an  excellent  material.  It  may  be  secui-ed  without  the  aid  of  any 
instrument,  the  ends  of  each  sutiu-e  being  tied  together  in  a 


432     OPERATIONS  FOR  RELIEF  OF   URINARY  FISTULA,  ETC. 


double  reef-knot,  firmly  but  not  tightly,  so  as  to  bring  the  edges 
of  the  fistula  well  together.  This  manceuvi-e  is,  however,  not 
«asy  when  the  fistula  is  high  and  the  vagina  narrow.  For  the 
relatively  inexperienced  ojaerator  No.  4  or  No.  6  silver  wire  is 
the  better  material  for  the  pui-pose,  and  many  experienced 
specialists  employ  it.  In  order  to  tie  a  wire  sutm-e,  the  two 
ends  are  first  di'awn  downwards  to  make  them  tense,  so  as  to 
avoid  kinking,  and  held  in  the  left  hand.  The  surgeon  takes, 
in  his  right,  an  S-headed  suture-twister  (Fig.  153),  and  one 

FlO.  153. — S-HEADED  SUTUIIE-TWISTER. 

end  of  the  suture  is  slipped  into  one  of  the  concavities  of  the  S, 
the  other  concavity  receiving  the  other  end.  The  twister  is  then 
slid  along  the  two  ends  (Fig.  154)  and  gently  rotated  four  or 


Fig.  154. — The  S-headed  Twlster  ix  Use. 

five  times  close  to  the  fistula,  so  as  to  bring  its  edges  into  appo- 
sition, without  the  least  tension.  When  all  the  sutm-es  have 
been  secured,  the  ends  are  twisted  together  half-an-inch  below 


Fig.  155. — The  Wires  Twi.steu  and  Secured. 

the  fistula  and  cut  short.  They  then  lie  very  conveniently  for 
subsequent  proceedings,  and  cause  no  irritation  of  the  vagiaa. 
Before  twisting  them,  they  should  be  grasped  in  the  blades  of 
a  pressure-forceps,  so  as  to  avoid  any  dragging  on  the  tis,sues 
around  the  fistula  (Fig.  155). 

It  will  now  be  seen  that,  as  has  been  already  noted,  it  is 
easier  to  apply  and  tie  the  sutures  when  the  fistula  runs  trans- 
versely to  the  operator,  the  patient  lying  in  the  lithotomy 
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position.  If  the  fistula  be  vertical,  the  ueedle  and  twister  have 
to  be  passed  laterally,  then  the  patient's  thighs  will  greatly 
imjDede  manipiilatiou.  In  such  a  case,  the  semi-prone  position 
(page  57)  may  be  convenient. 

When  the  fistula  is  ^\'ide  and  irregular,  it  sometimes  requires 
to  be  closed  in  a  T-shaped  form.  The  horizontal  or  vertical  bar 
should  be  pared  and  closed  fii'st,  the  other  portion  being  repaired 
at  a  subsequent  operation,  after  the  patient  has  been  sent  for  a 
hohday  and  well  fed  (page  425).  Simon  has  often  operated 
with  great  success  in  this  manner. 

Conclusion  of  the  Operation.— When  all  the  sutures 
have  been  tied,  the  bladder  is  washed  out  with  warm  water. 
This  clears  it  of  any  blood  which  may  have  escaped  into  its 
cavity,  and  allows  the  operator  to  ascertain  if  the  fistula  be 
secm-ely  closed.  If  any  water  escape  through  it,  an  additional 
sutm-e  or  two  will  be  required. 

Catheterism. — Professor  Simon  and  many  other  experi- 
enced living  authorities  reject  the  principle  of  retaining  a 


Fig.  156.— Self-ketainino  Catheter  for  Ubethro-Vaoixal  and  Vesico- 
Uuethko-Vaginal  FisTUL.E.  {BuuUon.) 

catheter  after  this  operation.  They  order  the  nm-se  to  di-aw 
off  the  m-ine  about  every  six  houi-s  for  the  first  two  daj^s, 
and  afterwards  allow  the  patient  to  mictm-ate  voluntaril}-. 
The  management  of  Sims'  stationary  catheter  requires  great 
experience  on  the  part  of  the  nm-se,  and  even  then  it  does 
not  always  act  in  a  satisfactory  manner.  If  its  point  should 
touch  the  fundus,  it  will  soon  become  displaced,  and  though 
termed  stationary,  it  must  be  changed  daily  and  thoroughly 
cleaned,  so  that  two  of  these  special  catheters  must  be  kept 
on  hand  for  one  patient. 

When,  however,  the  fistula  is  close  to  the  urethi-a  or  is 

F  F 
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urethi'o-vaginal  (more  will  be  said,  presently,  on  this  variety) 
a  catheter  mnst  be  retained,  else  tbe  nurse,  however  skilful, 
must  disturb  the  seat  of  operation  whenever  she  attempts  to 
pass  that  instrument.  To  meet  requu-ements  in  cases  of  this 
kind,  Dr.  Boulton  uses  the  catheter  represented  in  Fig.  156. 
It  is  made  of  vulcanite.  It  measures  only  two  and  a  half 
inches  in  length,  and  is  therefore  too  short  to  press  against 
the  fundus.  The  bulbous  extremity*  prevents  it  from  shpping 
out  of  the  bladder,  but  is  not  so  wide  in  diameter  as  to 
endanger  the  cicatrix  of  the  fistula  when  the  instrument  is 
removed.  It  is  perhaps  best  for  a  catheter  of  this  kind  to  be 
introduced  and  retained  after  any  operation  for  the  vesico- 
vaginal fistula ;  certainly,  at  least,  when  the  most  skilled 
nursing  cannot  be  procm-ed.  This  catheter  may  be  worn  for 
a  month,  if  it  be  occasionally  removed  and  washed  in  a  strong 
solution  of  acetic  acid  in  water. 

After-treatment. — The  patient  is  placed  in  bed  on  her 
left  side.  When  a  catheter  has  been  introduced,  under 
cu-cimistances  just  noted,  a  bed-pan  with  a  hoUow  handle 
should  be  placed  in  the  bed  behind  the  bent  knees,  which 
must  be  tied  together  by  means  of  a  bandage.  A  piece  of 
flexible  rubber  tubing  is  fitted  on  to  the  catheter,  at  one  end, 
the  other  being  passed  into  the  bed-pan.  The  practice  of 
placing  the  patient  on  her  back  after  the  operation  is  open 
to  the  great  objection  that  any  receptacle  for  the  mine  is 
then  liable  to  be  pushed  out  of  place.  Tubing  passed  from 
the  catheter  to  a  receptacle  kept  on  one  side  of  the  bed  will 
entail  a  great  deal  of  trouble,  and  even  then  may  fail  in  its 
object  of  facihtating  a  free  escape  of  m-ine. 

The  bowels  must  not  be  allowed  to  become  too  much  confined, 
so  as  to  cause  irritation  through  the  collection  of  hard  scybala. 
An  enema  should  be  thrown  up,  as  after  ovariotomy  (page  248), 
about  the  sixth  day,  before  the  removal  of  the  sutm-es. 

Unfavourable  Symptoms  after  Operation.— The  cHef 
unfavourable  symptom  is  Jmmorrhage  into  the  bladder.  It 
may  often  be  checked,  at  the  beginning,  by  injections  of  warm 

*  In  most  other  forms  of  self-retaining  catheter  the  bulb  is  made  too  large. 
This  rentiers  the  instrument  unfit  for  cases  of  urethral  fistula,  whilst  the  variety 
above  figured  is  peculiarly  fitted  for  that  affection. 
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water,  but  if  vesical  iiTitation  increase  and  it  is  found  that  the 
bladder  is  distended,  yet  nothing  can  be  dra-svn  off  by  the 
catheter,  the  distension  must  be  due  to  clots,  and  the  fistula 
must  be  opened  again  and  the  clots  removed. 

The  gravest  accident  is  the  inchisioii-  of  the  ureter  in  a  stitch. 
This  danger  is  likely  to  occm-  when  the  fistula  extends  con- 
siderably to  one  side.  The  ureteric  orifice  may  even  be 
stitched  up,  by  mistake,  as  a  fistula.  The  symptoms  are 
severe  pain  radiating  from  the  kidney  downwards  along  the 
course  of  the  ureter,  followed  by  all  the  phenomena  of 
uraemia.  In  such  a  case,  the  sutures  must  be  removed. 
This  has  been  done  with  the  effect  of  causing  the  dis- 
appearance of  all  the  above  symptoms. 

Cystitis  is  manifested  by  the  characteristic  changes  in  the 
urine,  pain  in  the  hypogastrium  and  great  desire  to  empty 
the  bladder.  The  tenesmus  which  accompanies  this  complica- 
tion is  very  prejudicial  to  the  healing  of  the  fistula.  Cystitis 
must  be  treated  by  the  usual  therapeutic  measm-es,  opiates  and 
diluents  being  administered.  The  bladder  should  be  fi-equently 
washed  out  with  warm  water  containing  about  ten  grains  of 
chlorate  of  potash  to  the  pint,  and  the  catheter  must  not  be 
retained. 

Removal  of  the  Sutures.— The  sutures  are  removed 
about  the  eighth  or  tenth  day.  The  patient  is  laid  on  the 
left  side,  and  a  Sims'  speculum  is  passed  along  the  posterior 
vaginal  wall  and  held  in  position  by  an  assistant.  Each 
twisted  end  is  grasped  by  a  dressing-forceps,  and  the  suture 
is  then  cut  above  the  knot  by  a  pair  of  long-handled  scissors. 
For  this  process  the  patient  should,  if  possible,  be  placed  on 
a  table  about  three  feet  high  and  in  a  good  light.  If  she 
should  persist  in  remaining  in  bed  the  manipulations  will  be 
very  troublesome. 

Imperfect  Union  of  the  Wound.— This,  if  extensive, 
must  be  treated  by  paring  and  suture  of  the  ununited  part. 
When  only  a  pin-hole  opening  exists,  it  may  be  closed  by 
cauterization.  For  this  purpose,  the  edges  are  touched  by  a 
small  platinum  point  heated  by  the  battery.  This  platinum 
point  will  be  figured  together  with  the  instruments  which  are 
employed  for  cauterizing  ui-ethi-al  caruncles  (page  471). 
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Operations   allied  to   the  Closure  of  a  Simple 
Vesico-Vaginal  Fistula.— The  above  ohservations  refer  to 
cases  where  a  vesico-vagiual  fistula  is  not  very  large  nor  very 
high,  and  where  its  edges  are  not  in  a  markedly  morbid  condi- 
tion,'thin  and  atrophied,  or  thick  from  cicatricial  tissue.  The 
inexperienced  are  recommended  to  have  as  little  to  do  as  pos- 
sible with  more  comphcated  cases.    They  may  haffle  the  most 
skilful  operators.    These  remarks  are  not  intended  to  glorify 
the  practice  of  specialists.    No  douht  Sims,  Simon,  and  others 
have  been  enabled  to  make  advances  in  this  branch  of  plastic 
surgery  entirely  through  then:  wide  experience  as  specialists. 
On  the  other  hand,  general  hospital  siu-geons,  Bryant,  Thomas 
Smith,  Langton,  and  many  other  operators  in  London  and  the 
provinces,  have  succeeded  in  curing  the  most  comphcated  cases. 
Some  of  these  gentlemen  have  thought  good  to  pubhsh  their 
results ;  others  have  not  done  so.    Whilst  profoundly  respectmg 
the  motives  of  the  latter  class,  I  stiH  beheve  that  the  Hstory  of 
the  cure  of  comphcated  cases,  at  least,  should  he  recorded. 

The  more  comphcated  forms  of  fistula,  to  wHch  the  above 
remarks  refer,  are:  Fistula  near  the  cervix;  m-ethral  fistula; 
vesico-vaginal  fistula  with  atresia  of  the  urethra;  vesico- 
uterine fistula;  uretero-vaginal  and  uretero-uterme  fistula; 
and  extensive  vesico-vaginal  fistula,  requiring  closure  of  the 
vagina  by  a  plastic  operation  ("  colpocleisis  ")•  Eecto-vagmal 
fistula  win  be  described  separately.  .     tt.  • 

Vesico-Vaginal  Fistula  near  the  Cervix  Uteri.- 
men  a  vesico-vaginal  fistula  lies  so  high  in  the  anterior  fornix 
of  the  vagina  that  its  uppermost  border  is  uterme  tissue 
Sunon's  plan  may  be  adopted.    The  tissues  are  dissected  up  all 
round  the  fistula,  as  in  the  simpler  operation,  so  that,  m  tins 
case  a  portion  of  the  cervix  uteri  is  vivified.    Then,  the  sutures 
are  passed  through  the  anterior  lip  of  ^the     ^terr  M^^g^ 
the  tissues  behind  the  vivified  lower  edge  of  the  fistula^  When 
the  sutures  are  tied,  the  anterior  hp  wiU  cover  up  the  fistula, 
bringing  the  raw  surfaces  on  the  cervix  and  on  the  lo-er  ^jige 
,      0  the  fistula  into  contact.  Provided  that  the  edges  of  the  fistula 
are  fairly  healthy,  this  operation  will  probably  be  successful. 
Pasing  sutures  Lough  uterine  tissue  is,  it  must  be  remem- 
■    bered,  a  practice  entaihng  .a  considerable  amount  of  risk. 
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Sometimes,  liowever,  a  fistula  of  this  kind  is  very  large,  or 
its  vaginal  borders  unhealthy,  and  its  uterine  aspect  in  a  yet 
worse  condition ;  in  fact,  there  may  be  great  loss  of  uterine 
tissue.  In  this  case,  some  authorities  recommend  that  the 
posterior  lip  of  the  os  be  sewn  to  the  lower  edge  of  the  fistula 
after  complete  and  wide  vivifying  of  the  edges  ;  the  sutures  are 
passed  just  in  the  same  manner  as  when  the  anterior  lip  is  in- 
cluded, a  process  which,  in  its  tm-n,  is  only  a  modification  of 
the  simple  operation.  The  sutm-es  being  tied,  the  cervix  hence- 
forward opens  into  the  bladder,  discharging  menstrual  blood 
into  its  cavity.  The  vagina  becomes  an  absolutely  blind  canal, 
cut  off  from  its  natural  communication  with  the  uterus  and 
its  abnormal  connection  with  the  cavity  of  the  bladder.  This 
operation  must  be  distinguished  from  colpocleisis  or  closui-e 
of  the  vagina,  presently  to  be  described. 

Urethral  or  Urethro-Vaginal  Fistula.— In  this  form 
the  patient  can  often  exercise  more  or  less  control  over  the 
miue,  which,  however,  will  generally  escape  involuntarily  at 
times,  especially  during  sleep.  A  urethral  fistula  is  closed  by 
the  usual  paring  and  suturing  process.  It  must  be  repaired 
first  when  a  vesico-vaginal  fistula  also  exists.  The  catheter 
(Fig.  156)  must  be  introduced  before  the  paring  of  the  edges  of 
the  fistula  is  commenced.  Then  the  operation  is  performed,  as 
it  were,  upon  the  catheter,  which  must  be  retained  for  about 
seven  days  (see  notes  on  after-treatment  in  cases  of  the  opera- 
tion for  vesico-vaginal  fistula,  page  433).  In  one  case  where 
the  wall  of  the  m-ethra  had  been  torn  through,  Dr.  Boulton 
pared  the  edges  and  stitched  them  over  the  catheter,  which  was 
worn  for  a  month.  The  m-ethra  healed  perfectly.  The  em- 
ployment of  this  catheter  obviated  frequent  catheterization,  or 
the  other  objectionable  alternative  of  draining  the  bladder 
through  an  artificial  vesico-vaginal  fistula. 

Atresia  of  Urethra  complicating  Vesico-Vaginal 
Fistula. — This  complication  must  be  remedied  before  the 
fistula  is  subjected  to  operation.  It  is  a  result  of  extensive 
damage  to  the  parts  involved,  and  general  sm-geons  must  bear 
ia  mind  that  by  "  atresia  "  specialists  signify  a  far  more  com- 
plete obUteration  of  the  urethral  canal  than  is  observed  in  any 
foi-m  of  strictm-e  of  the  male  ui-ethra. 
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Simon*  describes  a  case  of  atresia  of  the  urethra  between  a 
urethro- vaginal  and  a  vesico-vaginal  fistula,  wliicli  he  cured  by 
two  operations,  the  second  being  the  repair  of  the  latter  fistula, 
whilst  the  m-ethi-o-vaginal  fistula  and  the  urethra  were  first 
repaired  by  a  very  ingenious  procedm-e,  which  wiU  now  be 
described. 

A  woman  had  been  subject  for  sixteen  years  to  incontinence 


Fig.  157.— Simon's  Case  of  Atresia  of  the  Ukethra  between  a  Ukethro- 
Vaginal  and  a  Laeoe  Vesico-Vaginal  Fistula.    (Sec  text.) 

of  urine,  originating  fi'om  injuries  during  labour.  Professor 
Simon  discovered  a  small  lu-ethral  fistula,  and  a  very  wide 
communication  between  the  vagina  and  bladder.  In  Fig.  157, 
the  vestibule,  the  anterior  vaginal  waU,  and  the  os  uteri  are 
displayed.  The  meatus  is  seen,  and  just  above  it  (anatomically) 
the  tenacula  hold  up  portions  of  mucous  membrane ;  between 
these  portions  is  the  urethral  fistula.  Higher  up,  a  tenaculum 
*  MMhcilungen  aus  dcr  Cliinirgischen  Klinik  des  Rostoekcr  Erankcnhmi^^ 
wdhrcnd  dcr  JaJire,  1861-65,  II.  Abtlieiluug,  p.  207,  and  Plates  III.  and  I\  . 
Simon's  description  of  this  opevation  lias  been  repeatedly  quoted  by  other  writers, 
often  second-hand. 
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is  seen  to  be  fixed  to  the  mucous  membrane  on  each  side  of  the 
vesico-vaginal  fistula,  which  is  very  hirge.  Immediately  above 
the  m-ethral  fistula,  the  urethi'a  and  a  small  portion  of  the 
bladder  close  to  the  vesical  end  of  that  canal  were  completely 
impervious,  and  were  represented  by  a  cicatricial  mass  firmly 
adherent  to  the  pubic  arch,  and  causing  a  deep  transverse 


Fie.  158. — Simon's  Case  of  Atkesia  of  the  Ueethka  between  Two 

Fistula. 
First  operation.    [See  text.) 

pucker  in  the  vaginal  mucous  membrane,  represented  in 
Fig.  167. 

The  first  operation,  for  the  closure  of  the  lu-ethral  fistida  and 
the  formation  of  a  pervious  canal  for  the  urine,  is  explained  by 
Fig.  158.  The  anterior,  or  (anatomically)  lower  jaart  of  the 
fistula  was  pared,  together  with  a  considerable  i^ortion  of  the 
vaginal  wall  on  each  side  of  it.  Then  the  part  of  the  wall  of 
the  bladder  and  the  adjacent  vaginal  wall  just  above  the 
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puckered  portion  adherent  to  tlie  pubes  were  set  free  and  pared, 
each,  extremity  of  the  pared  portion  being  united  to  the  corre- 
sponding end  of  the  part  of  the  vagina  abeady  vivified.  An 
elliptical  wound  was  thus  formed ;  it  is  represented  in  Fig.  158, 
where  a  sound  is  seen,  passing  through  the  meatus,  and  behind 
the  wound,  till  its  end  appears  behind  the  vesico-vaginal  fistula. 
It  will  be  seen  that  the  transverse  pucker  of  the  vagina  now  lies 
behind  the  Avouiid,  the  sound  also  passing  in  front  of  it.  Ten 
sutm-es  were  then  passed,  as  in  the  ordinary  operation  for  vesico- 
vaginal fistula,  so  as  to  bring  the  pared  and  raw  edges  of  the 
wound  together.    Thus,  as  may  be  understood  from  a  glance  at 
Fig.  158,  the  obliterated  part  of  the  urethra  and  bladder,  with 
the  cicatricial  mass  of  m-ethral,  vesical,  and  vaginal  tissues, 
were  bridged  over,  so  that  a  new  channel  was  formed  and 
the  vaginal  walls  were  closed,  by  the  sutures,  behind  that 
channel.    Four  weeks  later  the  vesico-vaginal  fistula  was  closed 
by  the  ordinary  operation.    The  cure  was  perfect,  no  inconti- 
nence of  mine  followed,  but  the  patient  had  to  pass  a  catheter, 
which  she  learnt  to  do  for  herseLB,  for  a  short  time,  as  the  cica- 
tricial tissue  lining  the  anterior  or  upper  wall  of  the  new 
channel  at  first  caused  obstruction  to  voluntary  micturition. 

Vesico-Uterine  Fistula.— The  test  for  the  position  of  a 
ui-inary  fistula  has  been  abeady  given  at  page  422.  When 
the  milk  passes  through  the  os  uteri,  the  fistulous  communication 
will  be  between  the  uterus  and  the  bladder. 

When  the  fistula  is  evidently  in  the  cervix  near  the  os 
externum  the  case  is  compbcated,  and  there  is  a  choice  of 
several  operations,  none  easy  of  performance.  The^  best  plan, 
if  possible,  is  to  pass  a  dbector  up  to  the  uterine  orifice  of  the 
fistula  and  to  slit  iip  the  anterior  hp  of  the  os  uteri,  making 
siire  that  the  fistula  is  reached.  The  edges  of  the  fistula  are 
vivified  and  svitui-es  are  passed  through  the  cervix  dbect,  so  as 
to  bring  together  the  waUs  of  the  cervix  and  the  edges  of  the 

fistula  (Fig.  159). 

When  the  fistulous  passage  is  too  high  to  be  accessible  for  parmg 
and  suturing,  the  edges  of  the  os  uteri  are  pared  and  united  by 
sutui-e.  The  uterus  henceforwards  cUscharges  menstrual  flmd 
thi'ough  the  fistula  into  the  bladder.  After  these  operations, 
where  the  bladder  is  made  the  receptacle  for  discharges  from 
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the  uterus,  as  in  the  two  aLreadj'  described  (pages  437,  440) 
and  in  closiu-e  of  the  vagina,  it  has  been  observed  that  men- 
struation, often  scanty,  irregular,  or  suppressed  before,  as  is 
frequently  the  case  in  m-inary  fistulce,  becomes  fi-ee  and  regular 
afterwards,  and  does  not  set  up  vesical  irritation. 


Fig.  159. — Vesi co-Uterine  Fistula. 
Anterior  lip  of  os  uteri  slit  up  to  fistula,  wliicli  has  been  pared  ;  sutures  passed 
through  cervix  on  each  side  of  the  line  of  incision.  (Thomas.) 

Uretero-Vaginal  and  ITretero-Uterine  Fistula.— Dr. 

Parvin,  of  Philadelphia,  writes  in  the  sixth  volume  of  Ashhurst's 
International  EncycIopcecUa  of  Surrjery  : — "  In  1867  I  operated 
successfully  upon  a  ttretero-vaginal  fistula  of  fom-teen  years' 
duration,  by  making,  first,  a  vesico-vaginal  fistula,  cutting  from 
the  ureter  into  the  vagina,  then  after  a  few  days  denuding  a 
comparatively  large  surface  of  the  latter,  and  finally  inverting 
that  surface  so  as  to  throw  the  ureteral  orifice  into  the  bladder. 
At  that  time  I  had  never  seen  any  report  of  a  similar  lesion, 
and  the  diagnosis  was  not  readily  made.  The  treatment  was 
still  more  difficult,  and  it  was  not  until  after  more  than  one 
failure  that  I  finally  succeeded." 

TJretero-TJterim  Fistula. — The  test  for  this  condition  has  been 
described  at  page  422.  It  is,  fortunately,  very  rare.  Inge- 
nious operations  have  been  practised,  with  more  or  less  success, 
by  different  operators,  but  no  two  cases  are  likely  to  resemble 
each  other  to  a  sufficient  extent  to  justify  a  strict  adhesion 
to  rules  which  may  have  been  observed  in  some  solitary  success- 
ful case,  nor  must  it  be  forgotten  that  we  do  not  always  hear  of 
failure.    Some  of  these  operations  are  described  in  Dr.  Graillard 
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Thomas's  Practical  Treatise  on  the  Diseases  of  Women.  Simon 
and  otlier  German  authorities  recommend  that  an  artificial 
vesico-vaginal  fistula  he  made,  and  that  the  vagina  he  closed, 
bj  the  plastic  operation  presently  to  he  described,  helow  that 
fistula.  This  appears  to  he  good  practical  advice,  for  a  m-etero- 
nterine  fistula  entails  great  discomfort  fi-om  incontinence  of  urine, 
and  this  is  relieved  by  closure  of  the  vagina  ;  on  the  other 
hand,  cicatrization  around  the  seat  of  the  ureteric  fistula  may 
make  a  direct  operation  impossible,  even  to  the  most  expert. 

Other  German  surgeons  and  speciaUsts  have  thought  it  right 
to  remove  the  Iddney  on  the  side  of  the  fistula.  One  case,  at 
least,  under  the  care  of  Professor  Zweifel,  recovered,  but 
sui'gery  of  this  kind  is  questionable. 

Closure  of  the  Vagina  by  a  Plastic  Operation, 
Kolpokleisis  or  Colpocleisis— Some  of  the  forrus  of 
luinary  fistula  above  described  cannot  be  closed  by  paring  of 
the  edges  and  imiting  of  the  raw  surfaces  by  means  of  sutm-es. 
The  surrounding  tissues  may  be  too  unhealthy  for  any  such 
operation  to  succeed,  the  fistiila  may  be  inaccessible  for  any 
operative  manipulation,  and  may  be  too  large  to  close.  In  these 
cases,  the  relations  of  neighbouring  parts  and  the  consistence 
of  their  tissues  are  so  altered  that  important  organs  might  be 
injm^ed  by  the  knife. 

In  any  such  case,  it  is  often  best  to  pare  the  vaginal  walls, 
along  their  entire  circumference,  below  the  fistula,  and  well  m 
sight  of  the  operator,  and  to  pass  sutm-es  thi'ough  the  pared 
sm-f aces,  so  that  when  they  are  tied  those  sm-f  aces  are  brought 
together.  If  this  operation  should  succeed,  the  vagina  AviU  be 
completely  closed,*  and  the  part  above  the  line  of  adhesion  of 
the  pared  edges  will  form,  as  it  were,  a  portion  of  the  bladder. 
The  menstrual  blood  and  other  uterine  discharges  wiU  escape 
with  the  mine,  passing  out  of  the  cervix,  into  the  closed  part 
of  the  vagina,  and  thence  through  the  fistula  into  the  bladder 
and  out  of  the  urethra. 

The  sm-geon,  remembering  how  much  irritation  is  set  up,  as 

*  Complete  closure  of  the  labia  or  episiorrhaphy,  leaving  the  meatus  free,  has 
heen  attempted  for  cases  of  this  class,  but  the  anterior  part  of  the  pared  track 
often  remains  open,  so  that  urine  trickles  out  of  it  involuntarily,  and  the  object 
of  the  operation  is  totally  defeated. 


COLPOCLEISIS. 


443 


a  rale,  by  m-ine  Avlaen  it  escapes  out  of  its  natural  channel  to  a 
j-iart  of  the  organism  not  natiu-ally  intended  to  receive  or 
transmit  it,  how  it  tends  to  putrefj^  when  retained  in  an 
imnatui-al  pouch  or  cavity,  and  how  readily  solid  concretions 
form  on  any  rough  or  ii-regular  surface  in  the  bladder,  can 
hardly  look  on  this  operation  as  theoretically  sound.  Practice, 
however,  has  shown  that  the  expected  evils  just  noted  do  not 
necessarily  arise  after  plastic  closure  of  the  vagina.  Calculous 
concretions  do  not  appear  to  form,  and  the  urine  neither  stag- 
nates nor  causes  irritation.  It  is  certain  that  a  successful 
operation  of  this  class  is  far  more  satisfactory  than  a  partially 
successful  plastic  operation  performed  directly  on  the  vesico- 
vaginal fistula. 

There  are  two  grave  objections  to  plastic  operations  for 
closure  of  the  vagina.  In  the  first  place,  it  puts  an  end  to  the 
reproductive  function,  some  of  the  physiological  machinery  of 
which  may  still  remain  active ;  indeed,  with  the  return  of 
comfort  and  good  health,  menstruation,  previously  suppressed, 
may  reappear  and  become  regular.  This  must  be  remembered, 
yet  in  most  cases  where  the  operation  is  needed,  the  morbid 
condition  has  completely  upset  the  functions  of  the  parts 
involved.  Secondly,  this  operation  may  be  almost  as  difficult, 
though  not  so  likely  to  prove  a  failure,  as  direct  closure  of  the 
fistula.  I  have,  indeed,  seen  the  vagina  successfully  sewn  up  in 
cases  where  the  operator  avowedly  closed  it  on  the  plea  that 
imder  his  hands  the  more  direct  operation  would  less  probably 
succeed.  In  a  case  of  this  kind,  however,  the  vagina  must 
be  fairly  capacious  and  its  tissues  healthy  along  the  line  of 
operation.  Too  often  the  vagina  is  contracted  from  cicatri- 
zation, and  the  line  for  paring  will  pass  through  dense  cicatricial 
patches  and  areas  of  over-vascular  tissue  unhealthy  in  other 
respects.  The  vivifying  process  will  then  be  difficult  and  the 
chance  of  complete  union  uncertain.  Incomplete  union  means 
failiu-e,  for  the  great  cause  of  discomfort  and  ill-health,  the 
incontinence  of  urine,  will  not  be  cured. 

The  Operation. — When  the  vagina  is  closed  for  the  rehef  of 
urinary  fistula,  the  entire  circumference  a  little  below  the  lower 
border  of  the  fistula  must  be  pared,  just  as  the  entire  circum- 
ference of  the  fistula  itself  is  pared  in  the  direct  operation; 
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and  tlie  sutui-es  are  introduced  in  tlie  same  manner.  In  Fig. 
160  the  process  is  explained.  A  sound  has  been  passed  into  the 
bladder  and  out  into  the  vagina  through  the  fistula.  In  the 
woodcut  it  is  seen  entering  the  meatus,  and  its  extremity  lies 
in  the  upper  part  of  the  vagina.    The  entire  cii-cumference  of 


Fig.  160.— Colpoci-eisis, 

Showing  tlie  entire  circumference  of  tlie  vaginal  mucous  membrane  pared,  and 
the  sutures  introduced.  {Simon.) 

the  vagina  has  been  pared,  below  the  fistula  which  is  not  seen 
in  the  di-awing.  Sutui-es  have  been  passed  thi-ough  the  opposite 
sides  of  the  pared  area,  emerging  through  the  mucous  mem- 
brane at  the  anterior  and  posterior  borders  of  the  lower  hunt 
of  that  area.    The  vulva  is  held  apai't  by  flat  retractors. 
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Precise  rules  cannot  be  given,  as  the  operation  varies  in  every 
case.  Lithotomy  position  is  probably  the  best,  and  retractors 
may  answer  better  in  some  cases  than  Sims'  speculum  intro- 
duced as  in  the  operation  for  vesico-vaginal  fistula.  The 
vaginal  mucous  membrane  should  be  seized  with  spring-forceps 
and  a  vesico-vaginal  fistula  knife  passed  completely  round  ;  thus 
will  be  formed  the  lower  border  of  the  area  about  to  be  pared. 
The  mucous  membrane  is  then  dissected  up  to  the  extent  of  a 
little  over  a  quarter  of  an  inch ;  care  must  be  taken  to  make  the 
upper  border  even.  Free  cleansing  with  small  mounted  sponges 
will  be  needed  throughout  this  process.  The  sutures,  of  silk- 
worm-gut or  silver  wire,  may  be  passed  by  means  of  a  handled- 
needle  eyed  near  the  point  and  well  curved.  A  catheter  should 
be  retained  in  the  bladder  after  the  sutures  are  tied,  and  the 
bladder  is  then  injected  with  warm  water,  so  that  the  sm-geon 
may  ascertain  if  the  closure  of  the  vagina  be  complete.  The 
urine  should  be  regularly  drawn  off,  and  the  sutui-es  may  be 
removed  about  the  tenth  day. 

This  operation  was  performed  successfully  by  Dr.  Bantock 
in  the  case  described  in  the  introductory  observations  on  vesico- 
vaginal fistula  (page  418).  The  vagina  was  foimd  to  end  in  a 
blind  extremity  about  two  and  a  half  inches  from  the  vidva. 
The  fistula  had  contracted,  during  the  twelve  months,  to  an 
opening  about  a  quarter  of  an  inch  in  diameter,  through  which 
a  small  portion  of  the  wall  of  the  bladder  protruded.  The 
uterus  could  not  be  reached  ;  it  could,  however,  be  felt  by  recto- 
bimanual  palpation,  and  appeared  to  be  very  small  in  size.  The 
precise  relations  of  the  cervix,  the  bladder,  and  the  vagina  above 
the  seat  of  atresia  could  not  be  made  out.  It  did  not  seem 
advisable  to  attempt  to  open  up  the  cicatricial  tissue,  as  the 
relations  of  important  parts  were  so  much  disturbed,  and  there- 
fore the  only  operation  likely  to  afford  relief  was  closure  of  the 
vagina.    The  patient  had  not  menstruated  since  her  pregnancy. 

The  mucous  membrane  of  the  vagina  below  the  fistula  and 
the  corresponding  part  of  the  posterior  vaginal  wall  were  dissected 
up  partly  by  scissors  and  ]3artly  by  dissection,  to  the  extent  of 
about  half  an  inch.  This  proceeding  was  difficult  owing  to  the 
diseased  state  of  the  tissues,  but  when  six  silkworm-gut  sutures 
had  been  introduced  (see  Fig.  160),  by  means  of  a  tubular  needle 
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(No.  3  size),  tlie  raw  sm-faces  were  readily  apiDroximated,  for 
owing  to  tlie  narrowness  of  the  vagina  tliey  were  not  far  apart. 
Thus,  in  this  particular  case  a  segment  of  vagina,  cutoff  from  the 
uterus  by  the  cicatricial  atresia  and  from  the  vulva  by  the  sutui-ed 
operation-wound,  was  left  in  communication  with  the  bladder. 
A  catheter  was  passed  into  the  bladder  and  made  fast  to  the 
pudendal  hairs,  and  a  long  piece  of  elastic  tubing  conveyed  the 
urine  into  a  bottle  by  the  side  of  the  bed,  containing  a  1  in  10 
solution  of  sulphurous  acid.  This  operation  was  performed 
on  June  11th,  1880.  The  catheter  was  changed  on  June  13th 
and  15th  ;  on  the  16th  it  was  removed  altogether  and  passed 
occasionally.  On  June  20th  the  sutiu-es  were  removed,  and  the 
parts  were  found  well  united.  The  patient  was  sent  to  a  nursing 
home,  whence  she  was  discharged  in  a  few  weeks  with  perfect 
control  over  the  bladder. 

Tsecal  Tistula— Eecto-Vaginal  Fistula.— This  con- 
dition is  generally  the  result  of  cancer  of  adjacent  organs.  It 
occasionally  occurs  in  syphilitic  patients,  especially  in  con- 
nection with  stricture  low  down  in  the  rectum.  Eecto-vaginal 
fistula  may  follow  wounds  of  the  recto-vaginal  septum ;  such 
wounds  may  be  received  accidentally,  as  when  the  patient  falls 
on  the  end  of  a  sharp  or  blunt  object  which  can  penetrate  the 
body  suflaciently  far  to  damage  the  pudenda.  An  accident  of  this 
kind  is  not  rare  late  in  childhood.  Thus,  a  schoolgirl  may  fall, 
during  play,  astride  upon  a  spiked  rail-post,  or  on  a  stick  or 
umbrella ;  or,  as  in  a  case  which  I  once  saw  in  a  general  hospital, 
a  slate-pencil  may  cause  the  wound.  The  injuiy  may  also  be 
caused  by  felonious  attempts  at  abortion,  and  by  foreign  bodies 
introduced  for  various  other  objectionable  reasons.  Specimen 
4,673  in  the  pathological  collection  of  the  Eoyal  CoUege  of 
Surgeons  shows  a  large  laceration  of  the  posterior  vaginal  foniix, 
opening  not  into  therectum  but  into  the  peritoneum.  The  patient, 
a  woman  aged  thirty ,  had  herseH  caused  the  injuiy  by  introducing 
a  candle  into  the  vagina,  and  death  ensued  in  a  few  days.  This 
shows  that  not  very  great  force  is  required  to  rupture  the 
posterior  vaginal  wall.  It  has  even  been  torn  in  coitus,  in  old 
subj  ects.  Lastly,  after  the  surgical  repair-  of  ruptured  perineum, 
the  upper  part  of  the  opposed  surfaces  may  fail  to  unite.  The 
surgeon  who  is  acquainted  with  the  pathology  of  the  healing  of 
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wounds,  and  the  results  of  neglecting  such  injuries,  can  under- 
stand how  often  wounds  in  the  recto-vaginal  septum  may  result 
in  fistula.  Ulceration,  thi'ough  the  jaressure  of  a  badly-fittiuo- 
or  a  broken  jaessar}^,  may  cause  a  wound  which  is  practically  a 
fistida  from  the  fii-st. 

Abscesses  in  the  recto-vaginal  septum,  from  any  cause  what- 
ever, may  produce  a  fistula.  In  labour,  injuries  to  the  septimi  of 
a  kind  likely  to  be  followed  by  recto-vaginal  fistula  are  rare  ; 
but  the  condition  may  be  caused  by  complications  dimng  the 
puerperium,  as  pelvic  cellulitis  A\dth  suppuration,  or  diphtheritic 
vaginitis  (Schroder) . 

Symptoms.— A  recto- vaginal  fistula,  when  small,  may  cause 
very  little  inconvenience,  but  when  large  enough  to  allow  of  the 
involuntary  escape  of  fiatus  and  faeces  it  is  certain  to  keep  the 
patient  in  a  miserable  condition  until  it  is  repaired.  The  patient 
applies  for  relief  from  the  distressing  symptoms  just  noted,  and 
then  the  fistula  may  generally  be  detected  by  touch,  or  by  careful 
exploration  of  the  posterior  vaginal  wall,  as  the  patient  lies  on 
her  back  in  a  good  light.  A  Sims'  speculum  is  introduced  and 
passed  along  the  anterior  vaginal  wall,  then  the  posterior  wall  is 
carefully  examined.  The  sm-geon  must  remember  that  the 
vaginal  mucous  membrane  does  not  bear  handling  with  the 
volsella,  being  far  more  sensitive  than  the  cervix  uteri.  The 
forefinger  will  answer  the  pm-pose  of  pressing  down  and  pushing 
aside  any  part  of  the  posterior  wall.  When  there  is  some 
difiiculty  in  finding  the  fistula,  milk  and  water,  or  water  stained 
with  decoction  of  logwood  or  cochineal,  may  be  injected  into  the 
rectum,  as  in  a  similar  kind  of  test  for  vesico-vaginal  fistula. 

Operation. — A  plastic  operation  for  the  repair  of  a  recto- 
vaginal fistula  will  always  be  needed,  excepting  in  cases  of 
cancer,  or  of  syphilitic  disease  of  the  rectum.*  The  operation- 
must  be  conducted  on  the  same  principles  as  when  a  vesico- 
vaginal fistula  is  cm-ed.  The  bowels  must  fii-st  be  thoroughly 
cleared  out  by  an  aperient,  administered  about  forty-eight  hom's 
before  operation,  followed  by  an  enema  to  be  thrown  up  an 
hour  or  two  before  the  patient  is  placed  on  the  operating  table. 
When  the  fistula  is  very  low  down,  it  is  best  to  divide  the 

*  AVhen  complicated  by  stricture  of  the  rectum  the  latter,  the  jjrimary  coti- 
(litiou,  must  be  cured  first. 
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perineum  in  tlie  middle  line,  as  far  as  the  fistula,  the  edges  of 
which  are  joared ;  the  parts  are  then  reunited  hy  the  ordinary 
operation  for  the  repair  of  a  comxaletely  ruptured  perineum. 

Should  the  fistula  be  higher,  th-e  patient  must  he  placed  in 
lithotomy  position,  the  labia  held  well  apart  by  assistants,  and 
a  Sims'  speculum  passed  along  the  anterior  vaginal  wall.  The 
late  Dr.  Thorbui-n  considered  that  using  Sims'  speculum  thus 
"  is  certainly  not  in  accordance  with  the  principles  upon  which 
the  use  of  that  instrument  is  based,"  nevertheless  it  throws  a 
good  light  on  the  posterior  vaginal  wall; 

That  part  of  the  vagina  being  exposed,  the  operator  must 
ascertain  how  he  may  keep  the  fistula  well  in  sight  and  -within 
reach  dming  the  paring  of  its  edges.     The  sphincter  ani 
should  first  be  well  stretched  by  the  forefingers.    Then  the 
fistula  is  best  supported  by  a  large  rectal  bougie  passed  through 
the  anus.    The  vaginal  mucous  membrane  should  be  pai-ed 
freely.    The  operator  should,  bear  in  mind,  as  Dr.  Thorbum 
has  noted,  that  the  bevelling  of  the  edges  is  often  already  very 
great  before  any  paring  is  done,  as  the  fistula  is  widest  on  the 
vaginal  side.    The  edges  of  the  fistula  being  thoroughly  pared, 
and  hfemorrhage  checked,  the  sutures  are  appUed  as  in  the 
operation  for  vesieo-vaginal  fistula.    A  rectal  tube  should  be 
retained  after  the  operation.    The  rules  for  after-treatment  will 
be  the  same  as  in  repair  of  the  perineum,  the  chief  trouble 
arising  not  from  the  bladder  and  the  catheter,  as  after  the 
operation  for  vesico-vaginal  fistula,  but  rather  from  imcertainty 
in  relation  to  the  choice  of  a  proper  time  for  opening  the  bowels 
and  for  removing  the  sutures.    Some  operators  close  the  fistula 
from  the  rectal  surface. 

Entero-Vaginal  Fistula— A  communication  between  the 
intestine  above  the  rectum  and  the  vagina  is  rare,  and  is 
generaUy  associated  with  conditions  which  render  an  operation 
unadvisable.    The  fistula  is,  in  fact,  an  artificial  anus. 

Epispadias.— This  malformation  is  rare  in  the  female. 
Dr.  Dohrn*  has  recently  described  a  distinct  case  of  this 
deformity,  unaccompanied  by  ectopia  vesicfB,  in  an  adult  female. 
In  epispadias  the  external  organs  ai-e  generally  more  or  less 

♦  Zeilschrifi  fur  OehurtslMfc  und  Oynakologk,  Baiul  xii.,  Heft  1,  1886. 
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imperfectly  developed.  The  oHtoris  may  be  simply  notched,  or 
deeply  cleft,  or  completely  divided  into  two  halves,  lying  wide 
apai-t._  In  addition,  the  anterior  wall  of  the  urethra  may  be 
defective,  so  that  that  canal  may  appear  as  a  wide  funnel- 
shaped  depression,  with  an  orifice,  at  the  bottom  of  the  funnel, 
sm-rounded  by  a  weak  sphincter.  The  finger  can  readily  be 
introduced  into  the  orifice,  and  then  will'  be  found  to  enter  the 
bladder  immediately.  Sometimes  the  mucous  membrane  of  the 
open  urethra  bulges  and  presents  an  appearance  puzzHng  to  the 
observer.  The  condition  of  the  clitoris  wiU  explain  the  anomaly. 
More  or  less  incontinence  of  mine  is  certain  to  exist  when  the 
ui-ethi-a  is  thus  deficient. 

Operative  interference  is  hardly  necessary  in  cases  of  bifid  or 
completely  spKt  cHtoris,  yet  when  such  a  deformity  exists,  the 
ni-ethra  must  be  examined.  When  epispadias  involves  the 
m-ethi-a,  causing  incontinence  of  mine,  a  plastic  operation  wiU 
be  requii-ed.  The  inner  sides  of  the  divided  cHtoris  and  its 
prepuce  must  be  denuded  of  their  integument,  and  those 
structm-es  can  then  be  sewn  together.  They  wiU  then  lie  in 
fi-ont  of  the  m-ethi-a,  which  wiU  be  restored  to  its  natural 
position. 

Ectopia  Vesicae.— In  this  malformation  the  anterior 
wall  of  the  bladder  and  urethi-a  is  deficient.  Mr.  John 
Wood  insists  upon  the  necessary  existence  of  epispadias  in 
cases  of  ectopia  of  the  bladder,  though,  as  is  well  known, 
epispadias  does  not  necessarily  involve  ectopia.  In  female 
still-born  childi-en,  or  female  infants  who  sm-vive  their  birth 
but  a  few  days  or  hours,  ectopia  vesicas  is  not  very  rare.  It  is 
certain^  that  in  females  it  is  often  associated  with  other  mal- 
formations of  a  yet  more  serious  chai-aeter,  whilst  in  males 
ectopia  vesicae  frequently  exists  as  a  distinct  disease,  thoroughly 
deserving  that  term  in  its  etymological  sense  cUs  ease,  yet 
unaccompanied  by  any  other  deformity.  Mr.  Wood  gives  the 
proportion  of  female  cases  to  males  as  one  in  ten. 

The  scientific  aspects  of  ectopia  cannot  be  considered  in  these 
pages.  The  sm-geon  who  contemplates  operation  on  a  very 
}-oung  subject  should  study  Dr.  Champneys'  valuable  essay  on 
"Extroversion  of  the  Bladder,"  in  the  thirteenth  volume  of 
the  St.  Bartholomew'' s  Hosjntal  Beports,  where  a  complete  sum- 
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mary  of  oases  will  be  found.  Altliougli  most  female  children 
with,  ectopia  vesicas  die  from  other  malformations  incompatible 
with  Hfe,  yet  some  live  to  adult  age  and  have  even  married  and 
borne  children.  Some  oases  have  passed  through  hfe  as  reputed 
hermaphrodites.  This  error  is,  however,  most  likely  to  occur 
when  the  patient  is  a  male. 

The  appearances  of  the  affected  parts  in  a  case  of  ectopia 
vesicEB  are  characteristic.  The  open  bladder  forms  a  red  project- 
ing mass  in  the  hypogastrium.  The  orifices  of  the  m-eters  can 
generally  be  seen  without  difficulty.  The  symphysis  pubis  is 
usually  imperfect— indeed,  the  pubic  bones  lie  often  three 
or  four  inches  apart  at  the  middle  line,  and  are  otherwise  abnor- 
mally developed.  This  malformation  of  the  pelvis  affects  the 
patient's  gait.  It  is  needless  to  describe  the  loathsome  incon- 
veniences which  arise  from  the  deformity  of  the  bladder. 

The  first  thing  to  be  done  when  a  case  of  ectopia  vesicae  is 
examined  is  to  ascertain  for  certain  the  sex  of  the  patient. 
This  is  a  seK-evident  proposition,  but  not  always^  easy  of 
solution.    Hermaphroditic  malformations  may  exist  in  a  case 
of  this  infirmity.    The   surgeon  must  remember  that  the 
testicles  maybe  arrested  in  their  descent, and  that  an  involution 
of  the  integument  resembling  a  vagina  has  been  observed  in 
males.    The  rectum  must  be  cleared  of  scybala  before  exandna- 
tion,  since  f  secal  masses  may  lead  to  grave  eiTors  dm-ing  vaginal 
exploration.    The  anus  is  often  placed  abnormally  forward  and 
the  perineum  is  short. 

Yarious  operations  have  been  devised  for  the  relief  of  ectopia 
vesicfe.  They  are  based  upon  one  of  two  principles.  The 
first  principle  is  the  diversion  of  the  stream  of  urine  into  the 
rectum.  The  second  is  the  closing  in  of  the  bladder  by  making 
for  it  an  anterior  wall  out  of  the  abdominal  integuments.  This 
is  done  in  the  coui'se  of  operations  performed  on  the  first  princi- 
ple, but  only  as  a  more  or  less  secondary  measui-e.  The 
second  principle  can  and  has  been  followed  without  the 
manufacture  of  a  fistulous  communication  with  the  rectum. 

Operations  performed  upon  the  first  principle  are  open  to 
numerous  objections.  They  are  based  upon  two  false  theories. 
Firstly,  they  professedly  imitate  the  cloaca  or  common  excretory 
canal  of  the  monotrematous  mammals,  and  the  lower  vertebrata. 
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Secondly,  they  are  supposed  to  take  away  one  cause  of  ii-ritation 
without  substituting-  another. 

The  morphological  theory  is  thoroughly  unsound.  The 
cloaca  of  an  Ornithorhi/nchus,  or  bird,  is  meant  and  made  to 
transmit  urine  and  fteces  without  irritation.  The  rectum  in 
man  is  not  so  constructed.  Hence  it  is  not  advisable  to  make 
a  man  or  woman  monotrematous.  The  attempt  may  entirely 
fail,  and  the  urine  may  escape  into  the  peritoneum  or  pelvic 
connective  tissue.  When,  on  the  other  hand,  the  operation 
succeeds,  the  anatomical  cloaca  thus  formed  may  be  a  triumph 
of  sm-gical  skill,  but  it  will  never  act  to  physiological  perfection. 
A  natural  cloaca,  of  course,  allows  of  evacuation  of  excreta  in 
complete  comfort.  This  artificial  cloaca  involves  great  irrita- 
tion and  perhaps  ultimately  fatal  results. 

In  these  operations,  either  the  ureters  are  separated  from  the 
bladder  and  fastened  to  a  wound  in  the  rectum,  or  a  communi- 
cation with  that  part  of  the  alimentary  canal  is  made  by  means 
of  an  incision  through  the  base  of  the  bladder.  The  front  of 
the  bladder  is  then  closed  in. 

Far  better  results  have  followed  the  class  of  operation  based 
on  the  second  principle,  namely,  the  simply  covering-in  of  the 
bladder.  Paneoast,  Timothy  Holmes,  and  John  Wood  have 
caused  these  operations  to  be  admitted  into  the  ranks  of 
established  and  legitimate  surgical  procedm-es. 

In  the  operation  for  closing  in  the  walls  of  the  bladder,  as 
performed  by  Wood  and  Mayo  Eobson,  a  flap  of  integument  is 
cut  from  the  abdominal  wall  above  the  bladder,  the  cutaneous 
surface  of  the  flap  is  turned  against  the  bladder,  and  two  lateral 
flaps  are  made  and  fastened  with  their  raw  surfaces  touching 
the  raw  surface  of  the  first  flap.  Thus  the  anterior  wall  of  the 
bladder  after  operation  is  cutaneous.  Experience  has  shown 
that  the  hairs  on  the  cutaneous  sm-face  give  trouble  at  first,  but 
the  bulbs  are  ultimately  destroyed  by  the  action  of  the  urine. 
It  has  also  been  discovered  that  this  cutaneous  surface  becomes 
converted  into  mucous  membrane,  just  as  the  reverse  change 
occurs  in  prolapse  of  the  vagina. 

The  Operation.— The  parts  should  be  prepared  on  the 
excellent  principles  advocated  by  Mr.  John   Wood.*'  The 

*  Heatli's  Dktionanj  of  Praciical  Surgery,  article  "Ectopia  Vesica;." 
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hypogastrium  and  genitals,  andtlie  abdominal  integuments  above 
the  bladder,  are  first  well  stayed.  A  depilatory  should  be  used 
for  the  integument  over  the  site  of  the  future  anterior  flap.  A 
drop  of  strong  nitric  acid  should  be  applied  to  the  several  groups 
of  hairs  on  the  integument  at  intervals.  During  the  applica- 
tion of  the  acid,  the  bladder  and  the  adjacent  parts  must  be 


Fig.  161.-Wooi)'s  Opeiiation  for  the  Ctjre  of  Ectopia  VE.siciE. 
1.  The  flaps  marked  out.    {Mayo  Rohson.) 

protected  by  a  thick  layer  of  olive  oil  and  chalk.  When  the  skin 
has  healed  it  must  be  washed  before  operation,  with  a  carbohzed 
solution.    The  strength  which  Mr.  Wood  uses  is  2J  per  cent. 

When  the  patient  is  imder  chloroform  and  laid  on  her  back, 
the  outHne  of  the  flaps  shoidd  be  marked  with  pen  and  ink. 
The  vertical,  upper  or  umbilical  flap  (Fig  11)  is  m^ked 
out  by  a  pan-  of  parallel  lines  running  along  the  sides  of  the 
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bladder  upwards.  They  must  extend  beyond  the  upper  limit 
of  the  bladder  a  little  farther  than  the  distance  between  that 
point  and  the  imibilicus.  This  rule  is  far  more  important 
when  the  operation  is  being  performed  on  a  female  subject, 
than  when  the  patient  is  a  male.  Above,  the  lines  are  united 
by  a  cm-ve  with  its  convexity  upwards.  The  lateral  or  groin 
flaps  are  to  be  marked  out  each  as  a  pyriform  sm-face  of 
integument  with  the  outer  extremities  broad  and  well  rounded 
(Fig.  161).  The  upper  border  must  be  prolonged  inward  on 
the  labium  as  far  as  the  site  of  the  normal  m-ethra.  When 
complete,  the  vertical  line  representing  one  border  of  the 
vertical  flap  should  bisect  it.  The  lower  border  need  not 
extend  quite  so  far  inwards.  These  flaps  must  be  long 
enough  to  meet  in  the  middle  line  when  folded  inwards. 

The  knife  is  now  carried  along  the  lines  marked  for  the 
vertical  flap,  which  is  then  carefully  dissected  downwards.  The 
flap  should  be  gently  held  by  the  operator's  left  thimib  and 
finger.  Surgeons  accustomed  to  abdominal  section,  where 
pressiu-e-forceps  are  used  lavishly  and  without  injui-ious 
results,  must  remember  that  long  skin-flaps  will  not  tolerate 
these  instrimients,  so  it  is  best  to  twist  bleeding  vessels  at 
once.  As  the  vertical  flap  is  being  dissected  downwards,  Mr. 
"Wood's  caution  must  be  borne  in  mind — that  is  to  say,  care 
must  be  taken  not  to  cut  the  flap  too  thin.  This  accident  is 
most  likely  to  occur  close  above  the  upper  limits  of  the 
bladder,  where  the  subcutaneous  tissue  is  scanty  or  absent, 
and  the  aponeirroses  around  the  tense  linea  alba  thin  and 
easily  woimded.  Hence  the  operator  must  dissect  slowly,  and 
look  where  he  is  cutting,  lest  he  should  cut  the  flap  too  thin 
and  run  the  risk  of  a  slough,  or  too  thick  so  as  to  cut  into 
the  peritoneiun  or  subserous  cellular  tissue.  This  latter  acci- 
dent may  entail  fatal  extravasation  of  urine. 

The  lateral  flaps  are  then  dissected  up.  The  external  pudic 
vessels  are  divided  in  the  com-se  of  the  dissection,  and  sometimes 
require  hgature.  All  the  flaps  are  then  folded  back,  bleeding 
allowed  to  cease,  and  the  exposed  raw  surfaces  cleaned  so  as  to 
be  free  from  clots.  Mr.  Wood  employs  a  spray  of  a  saturated 
solution  of  boracic  acid.  The  raw  sirrfaces  should  be  allowed 
time  enough  to  become  glazed. 
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The  vertical  flap  is  now  tui-ned  downwards,  and  Mr.  Wood 
unites  eaoli  of  its  corners  to  the  cut  edge  of  integument  on  each 
side  of  the  site  of  the  urethra,  by  wire  or  silkworm-gut  sutures. 
The  lateral  flajas  are  then  folded  over  the  vertical  flap.  The 
latter  now  lies  with  its  raw  surface  forward,  so  by  bending 
the  lateral  flaps  inwards  their  raw  surfaces  will  touch  that  of 
the  vertical  flap.     The  inner  edges  of  the  lateral  flaps  are 
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Fig.  162.— Wood's  Operation  foe  the  Cuke  of  Ectopia  Vesicae. 
9   The  lateral  flaps  stitched  over  the  vertical  flap.    The  gaps  left  behind  the 
three  flaps  covered  in  by  sutui'e  of  the  integument.    {Mayo  Bobson.) 

united  across  the  middle  line  by  a  few  closely-apphed  wire 
or  silkworm-gut  sutures  (Fig.  162).  The  raw  sm-face,  on  the 
abdomen  above  the  bladder,  whence  the  vertical  flap  was 
dissected,  is  covered  by  drawing  the  cut  edges  of  integument 
together  and  holding  them  in  place  by  means  of  sutures 
This  manoeuvi-e  not  only  closes  in  the  exposed  sm-face,  but 
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also  takes  the  strain  o&  the  reflected  flaps.  The  edges  of  the 
gap  formed  by  the  displacement  of  the  lateral  flaps  must  be 
united  in  the  same  way  (Fig.  162). 

Ml-.  Wood  rightly  warns  operators  against  a  danger  which 
is  not  encoimtered  in  plastic  operations  on  the  face  or  perineum. 
Sudden  movements  of  the  abdominal  walls,  fi-om  coughing  or 


Fig.  163. — Ectopia  Vesicae  after  Operation". 

Reti'action  of  lateral  flaps,  lower  part  of  vertical  flap  exposed  and  drawn 
upwards,  bladder  uncovered  below.  Cicatricial  tissue  along  line  of  flaps  above. 
New  flaps  indicated  by  dotted  lines.     (Mayo  Hobson.) 

straining,  may  cause  a  penetrating  wound  from  the  knife,  which 
instrument  may  also  cut  the  suddenly  protruded  bladder. 
Moreover,  such  movements  are  very  troublesome  when  the 
flaps  are  being  dissected. 
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I  have  already  observed  that  the  vertical  flap  must  be  cut 
long  and  broad.  Care  must  also  be  taken  that  the  lateral 
flaps  be  not  too  narrow.  I  hi^ve  been  describing  the  operation 
as  performed  on  the  female  only,  so  that  by  "  long  and  broad  " 
and  "  too  narrow,"  I  signify  longer  and  broader  than,  and  as 
narrow  as,  when  the  operation  is  performed  on  the  male,  as 
described  in  most  text-books. 


Fig.  164. — Ectopia  Vesio/e,  Secondaky  OrERATiox. 
New  flaps  (see  preceding  ligure)  imited  and  healed.    (3Iayo  PiOhson. ) 


Still,  notwithstanding  the  greatest  care  in  making  the  flaps 
as  wide  as  possible,  experienced  operators  have  met  with 
unsatisfactory  results.  In  the  process  of  healing,  the  side 
flaps  have  been  known  to  retract  to  such  an  extent  as  to  di-aw 
upwards  the  lower  margin  of  the  vertical  flap,  exposing  a 
portion  of  its  cutaneous  sm-face  and  laying  bare  the  lower  part 
of  the  bladder  (Fig.  163).    In  such  a  case  Mr.  Mayo  Eobson's 
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operation  will  he  necessary*  The  prominent  folds  of  integ-u- 
ment  forming  the  labia  majora  are  incised  for  about  three 
inches  vertically.  From  the  upper  end  of  each  incision, 
another  is  can-ied  outwai-ds  (Fig.  163).  In  this  manner  two 
triangular  flaps  of  skin  are  formed  and  dissected  up.  The 
everted  lower  portion  of  the  old  vertical  flap  (which  in  Fig.  16-3 
appears  as  the  triangular  surface  above  the  exposed  part  of  the 
bladder)  is  dissected  downwards,  so  that  its  cutaneous  surface 
once  more  covers  the  bladder.  Then,  the  triangular  flaps  are 
sHd  over  the  Teplaced  portion  of  the  vertical  flap.  Their  raw 
surfaces  are  thus  brought  into  apposition.  The  inner  margins 
of  the  triangular  flaps  are  united  by  sutures,  and  their  upper 
margins  similarly  united  to  the  cut  lower  surfaces  of  the  old 
lateral  flaps,  thus  refreshed  in  the  process  of  detachment  of  the 
everted  vertical  flap.  Fig.  163  will  explain  these  manipu- 
lations better  than  any  written  description.  When  healed  the 
parts  will  appear  as  in  Fig.  164. 

Aiter  the  operation  for  ectopia,  the  wounds  should  be  painted 
over  with  collodion.  The  patient  is  then  placed  in  bed,  on  a 
waterj)roof  sheeting.  Her  knees  must  then  be  carefuUy  flxed 
in  a  flexed  position  by  a  bandage  holding  them  together  and 
approximating  them  to  the  shoulders,  which  must  be  well  sup- 
ported by  piUows.  High  temjDeratures  are  sometimes  observed 
shortly  after  the  operation.  An  india-rubber  drainage-tube 
must  be  inserted  into  the  vagina,  and  cleaned  and  replaced  daily. 
A  cradle  is  then  placed  over  the  patient's  body.  Irrigation 
with  a  half-satm-ated  solution  of  boracic  acid  lotion  is  advisable 
if  the  flaps  become  swollen  and  inflamed. 

Mr.  Wood  recommends  that  the  sutures  be  left  alone  till 
they  have  become  useless.  Then,  about  the  end  of  a  fortnight, 
the  patient  may  be  put  imder  chloroform,  and  all  the  sutures 
that  have  not  dropped  off  may  be  removed. 

*  "Extroversion  of  Bladder"  {British  MedicalJournal,  vol.  i.  1885,  p.  222). 
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CHAPTER  XVII. 

OPERATIONS  ON  THE  VAGINA,  VULVAR  STRUCTURES,  AND 

URETHRA. 

Congenital  Atresia  of  the  Hymen  and  Vagina.— 

By  tHs  term  I  include  tlie  affection  rigMly  or  wi'ongly  de- 
scribed as  "imperforate  hymen"  in  most  text-books,  together 
with  cases  of  closure  of  the  lower  part  of  the  vagina  without 
any  further  deficiency  of  the  genital  canal.  The  symptoms 
will  be  retention  of  menses  or  hsematocolpos,  causing  serious 
changes  ia  the  more  important  organs  higher  up.  In  the  first 
chapter  of  this  manual  I  dwelt  at  length  on  the  varieties  of  the 
hymen,  some  of  which  are  occasionally  mistaken  for  morbid 
conditions,  especially  in  infancy.  A  con-ect  knowledge  of  tlie 
anatomy  of  the  vulva  and  of  the  more  frequent  malformations 
of  the  vagina  is  absolutely  necessary  for  the  surgeon  who 
proposes  to  operate  for  the  relief  of  atresia. 

Atresia  in  Infancy  and  Childhood.— The  smgeon 
must  not  mistake  natui-al  or  other  appearances  for  imperforate 
hymen,  when  examining  an  infant.  The  labia  often  adhere. 
The  inner  sui-faces  of  the  natural  labieform  hymen  of  infants 
(page  5,  Fig.  3,  I.),  fi'equently  stick  together.  A  linguliform 
hymen  (page  5,  Fig.  3,  II.)  may  also  have  adherent  edges. 
Its  unusual  appearance  gives  the  observer  the  idea  that  disease 
or  malformation  must  exist,  and  the  morbid  condition  with 
which  the  hymen  is  generally  associated  is  want  of  patency. 
Hence  this  kind  of  adhesion,  produced  by  tenacious  mucus 
between  the  apposed  surfaces,  is  often  mistaken  for  "  imperforate 
hymen,"  and  so  described  in  text-books.  Forcible  traction  ou 
the  two  halves  of  the  hymen  separates  them  at  once;  sometimes 
a  little  bleeding  follows,  just  as  occm-s  at  the  angles  of  the 
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mouth  when  the  lips  are  sore.  The  surgeon  instinctively  believes 
that  he  has  torn  through  an  imperforate  hymen,  wlien  he  has 
simply  parted  the  two  halves  of  a  natural  infantile  hymen. 
The  cause  of  this  false  imperforate  hymen  is  want  of  cleanli- 
ness, or  mild  vaginal  catarrh.  In  the  more  acute  catarrh,  so 
common  in  strumous  children,  the  edges  of  the  hymen  often 
become  thickened.  It  is  probabl}-  thi-ough  this  disease  that 
some  of  the  peculiar  forms  of  hymen  abeady  described  (page 
6)  are  developed. 

Before  puberty  atresia  generally  produces  no  symptoms. 
Mucus  rarely  accimiulates,  as  menstrual  blood  does  later  on. 
Matthews  Duncan  believes  that  the  mucus  is  reabsorbed  ;  Dohrn 
considers  that  the  vagina  secretes  little  or  none  of  that 
substance  under  the  circumstances.  We  do  not  hear  of  atresia 
■u'ith  vaginitis  and  retention  of  discharge  in  children.  Yet 
cases  of  accumulation  of  mucus  are  said  to  have  occm-red. 
As  Mr.  Owen  rightly  recommends,*  when  an  obstruction  is  torn 
open  in  the  way  above  described,  a  small  piece  of  cotton-wool, 
covered  with  vaseline,  may  be  placed  between  the  edges  of 
the  linear  wound  for  a  few  days.  This  may  be  done  even 
when  it  is  evident,  as  is  almost  invariably  the  case,  that 
the  edges  of  a  normal  labieform  hymen  have  simply  been 
pidled  apart. 

Atresia  at  and  after  Puberty.— Whilst  before  puberty 
true  atresia  gives  rise  to  no  symptoms  and  is  rarely  discovered 
even  by  accident,  when  the  menstrual  functions  are  established 
important  sjonptoms  appear,  which  obUge  the  patient  to  seek 
for  medical  rehef.  There  is  amenorrhoea,  and  the  gradual 
formation  of  a  tumom-.  The  menstrual  fluid  distends  the 
vagina  above  the  obstruction,  the  molimen  is  felt,  but  there 
is  no  "  show."  Gradually  the  entire  vagina  becomes  dilated, 
then  the  cervix.  The  cavity  of  the  body  of  the  uterus  is  slow 
to  fill.  The  Fallopian  tubes  also  tend  to  become  distended 
with  blood,  not,  it  appears,  by  the  same  mechanism  which 
distends  the  vagina  and  uterus,  but  through  ha3morrhage  from 
the  tubal  mucous  membrane.  Thus  the  tubes  may  be  completely 
cut  off,  by  closure  of  their  uterine  extremities,  fi'om  the  uterus, 
and  yet  be  full  of  blood.  The  tubes  may  rupture,  with  fatal 
*  The  Surr/ical  Diseases  of  Cliildrcn,  188.^. 
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results.  On  the  other  hand,  spontaneous  ruptm-e  of  the 
ohstructing  septum  is  most  unusual.  The  accumulation  of 
retained  menstrual  fluid  not  only  mounts  the  genital  canal  in 
the  way  described,  but  also  causes  bulging  in  the  region  of  the 
vulva  and  perineum,  and  forms  a  large  tumom-,  very  tense  and 
■elastic. 

The  retained  menstrual  blood  varies  greatly  in  amount. 
From  eight  or  ten  to  fifty  or  even  over  a  hundred  ounces  have 
been  removed.  It  is  prevented  fi-om  coagulating  by  the  vaginal 
mucus,  and  some  of  its  fluid  is  probably  reabsorbed,  since  Puech 
has  noted  that  the  collection  in  a  given  case  is  less  than  might 
be  expected  on  calculating  the  accumulation  of  the  blood  shed 
at  each  period  before  observation.  It  is  dark  brown  in  eolom-, 
treacly  or  tar-like  in  consistence,  and  almost  or  quite  odourless. 
When  air  is  admitted  into  the  vagina,  this  fluid  rapidly  begins 
to  decompose. 

Symptoms— Strange  to  say,  the  serious  pathological  con- 
ditions just  described  are  slow  to  produce  subjective  symptoms. 
This,  I  believe,  is  partly  owing  to  the  fact  that  young  girls  - 
have' not  learnt  to  pay  great  attention  to  occasional  duU  pains 
in  the  pelvic  and  lumbar  regions,  so  that  when  present,  the 
patient  troubles  less  about  them  than  she  would  were  she  older 
and  imbued  with  the  physiological  ideas  and  superstitions  of 
adult  women.    Duncan  lays  stress  on  the  absence  of  symptoms. 
Inalectiu-e  on  Betent ion  of  Menses,  he  says:  "In  two  recent 
cases  of  great  accumulation,  we  may  well  say  that  there  were 
no  symptoms  and  no  constitutional  distm-bance.  Certainly, 
even  at  last,  there  Avas  no  constitutional  disturbance  in  either  of 
them    In  one,  S.  P.,  aged  twenty-one,  a  florid  gii'l,  beammg  m 
health  and  vigour,  it  was  only  eight  months  before  commg  mto 
hospital  that  she  knew  she  had  a  lump  in  the  lower  belly  ;  it 
was  discovered  accidentaUy  by  her  doctor,  who  happened  to 
examine  her  in  bed  for  a  passing  iUness  ;  and  she  had  no 
symptoms  till  the  doctor  told  her  she  had  this  lump.    Then  she 
beo-an  to  find  out  that  she  had  ii-regular  acHngs,  for  about  the 
half  of  each  month,  probably  suggested,  or  what  ai-e  caUed 
imaginary  symptoms."    The  last  sentence  is  highly  instructive. 

Pain,  however,  is  rarely  altogether  absent,  and  may  be 
strictly  periodical.    Eetention  of  urine  is  fi-equent.     borne  ot 
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the  sjauptoms  of  early  pregnancy,  sickness,  tenderness  of  the 
breasts,  and  slight  development  of  the  areolaj  may  be  observed, 
and  lead  to  grave  suspicions,  greatly  increased  by  the  other 


Fig.  165. — Atkesia  Vaginae,  wrrn  the  Hymek  well  developed  and 
PATULOUS.     [Matthews  Duncan.) 

principal  symptoms  of  atresia,  which  are  amenorrhoea  and  the 
presence  of  a  swelling.    This  leads  to  the  subject  of  diagnosis. 

Diagnosis. — In  a  case  of  atresia,  the  objective  sjonptoms 
just  given  will  be  present.     When,  in  a  young  patient  who 
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has  never  seen  any  menstrual  "  show,"  the  vagina  is  found  to 
be  closed,  the  vulva  and  probably  the  obstructing  septum  dis- 
tended, and  a  tumoiu-  discovered,  the  diagnosis  of  atresia  wOl 
be  all  but  certain.    The  bulging  of  the  vulva  varies  in  character. 
Sometimes,  the  orifice  of  the  ui-ethra  is  abnormally  patulous. 
The  hymen  may  be  found  entire,  pushed  in  front  of  the 
distended  septum  (Fig.  165,  Duncan's  case),  or  it  may  itself 
form  the  septum.     When,  in  an  adult  patient,  tliere  is  an 
tmdistended  blind  pouch  within  the  vulvar  orifice,  without 
any  tumour,  and  no  history  can  be  obtained  of  any  menstrual 
moHmen,  the  chances  are  that  the  internal  organs  are  unde- 
veloped or  absent.     The  pelvis  must  be  explored  by  rectal 
bimanual  (see  page  71)  and  recto-vesieal  examination,  where 
a  catheter  or  sound  in  the  bladder  wiU  be  a  valuable  guide 
(page  72).     The  sm'geon  must  not  conclude  that  the  uterus 
and  ovaries  are  fairly  developed  because  the  patient  looks 
like   an  ordinary  woman.     Six   years   ago,  I  examined  a 
young   married   woman,   about   twenty-three  years  of  ^  age, 
Avhose  breasts  were  well  developed,  and  the  labia  and  chtoris 
well  formed,*  but  the  vagina  was  reduced  to  a  Wind  pouch 
hardly  an  inch  deep  on  pressure.    This  pouch  was  employed 
functionally,  but  all  sexual  desire  was  absent.    She  had  never 
menstruated.    "  Imperforate  hymen  "  had  been  diagnosed,  but 
not  a  trace  of  uterus  or  of  the  vagina  above  the  pouch  could  be 
detected.    The  bladder  and  rectum  were  almost  in  contact;  any 
attempt  to  puncture  or  dissect  thi-ough  the  bUnd  pouch  wouM 
have  ended  in  failure,  if  not  in  disaster. 

In  simple  atresia,  without  deficiency  of  the  uterus,  there  wiU 
not  only  be  distension  in  the  vulvar  and  perineal  region,  but 
also  a  tumovu',  which  may  reach  high  in  the  abdomen.  The 
closui-e  of  the  vagina  will  preclude  pregnancy.  The  tumour 
balges  towards  the  rectum,  where  it  can  be  felt  as  a  tense 
elastic  bag.  The  distension  of  one  or  both  FaUopian  tubes 
may  be  detected.  In  a  case  recently  under  the  care  of  Mr. 
Mayo  Eobson,  where  the  vagina  was  considerably  deficient, 
the  right  tube  formed  "  a  prolongation  like  a  sausage." 

*  See  plate  III  in  Duncan's  "Case  of  so-called  Imperforate  Hymen"  already 
<luoted  (pace  9).  It  represents  the  well-formed  e.Uernal  parts,  including  the 
hymen,  of°a  woman  in  whom  the  vagina  and  uterus  were  absent. 
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The  amount  of  iierineal  bvilging  in  relation  to  the  size  of  tlie 
elastic  tumoiu-  which  can  be  felt  through  the  rectal  walls  and 
above  the  pubes,  is  a  point  of  considerable  diagnostic  value. 
When  the  tumour  is  present,  and  the  bulging  of  the  perineum 
and  vulva  distinct,  the  obstruction  probably  lies  in  the  hymen, 
or  low  down  in  the  vagina.  When  the  tumour  is  present,  but 
no  bulging  can  be  detected  in  the  perineal  and  vulvar  regions, 
the  vagina  will  probably  be  deficieni  to  a  considerable  extent. 

Operation. — All  authorities  agree  that  operations  for  the 
relief  of  atresia  are  of  a  very  serious  character.  It  must  be  re- 
membered that  the  operation  has  to  be  done,  else  tbe  retention 
of  menses  will  continue,  and,  owing  to  its  toughness,  the 
obstructing  septum  is  not  likely  to  yield,  whilst  some  in- 
ternal part  of  the  swelling  may  burst.  However  simple  the 
malformation  may  look,  more  of  the  vagina  may  be  involved 
than  might  be  expected,  so  that,  instead  of  a  simple  punctm-e 
or  incision,  a  difficult  dissection  will  be  needed.  Lastly,  the 
opening  up  of  a  cavity  full  of  decomposable  material,  and 
walled  in  by  the  tissues  of  important  structures,  must  in- 
evitably expose  the  patient  to  risk.  Hence  the  surgeon  must 
make  up  his  mind  for  an  operation,  and  must  be  very  careful 
how  he  performs  it,  and  how  he  carries  out  the  after-treatment. 

An  excellent  method  of  operating  for  atresia  is  adopted  by 
Dr.  Matthews  Duncan  in  the  wards  for  diseases  of  women  at 
St.  Bartholomew's  Hospital.  I  know  that  the  results  are  satis- 
factory. It  is  best,  I  believe,  to  follow  the  advice  of  Hart  and 
Barbom-  and  others,  and  to  operate  between  two  menstrual 
molimina,  as  far  as  can  be  calculated.  The  patient  is  placed 
in  the  lithotomy  position,  and  an  incision  an  inch  long  is  made 
in  the  region  of  the  hymen,  running  from  before  backwards. 
It  is  not  necessary  to  make  the  incision  crucial.  Paquelin's 
cautery-knife  answers  this  purpose  far  better  than  a  scalpel. 
Layer  after  layer  is  divided,  until  the  thick  treacly  retained 
fluid  flows  freely,  accelerated  at  each  inspiration.  The  surgeon 
must  judge  in  each  particular  case  how  long  the  incision  should 
be ;  it  must  be  more  than  a  mere  hole  just  allowing  the  fluid  to 
flow,  and  must  not,  of  coui'se,  be  prolonged  so  as  to  damage  the 
bladder,  urethra,  or  rectum.  The  septum  often  proves  to  be 
thick  and  tough. 
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The  fluid  must  be  allowed  to  flow,  without  any  assistance  by 
pressing  on  the  abdominal  walls,  or  on  the  rectal  side  of  the 
recto-vaginal  septima  ;  nor  is  it  necessary  or  advisable  to  use  the 
syringe  dm-ing  operation.  When  the  fluid  has  ceased  to  flow 
freely,  lint  soaked  in  carbolic  oil  is  laid  over  the  vulva,  and 
the  patient  is  placed  in  bed,  with  napkins  carefully  adjusted  to 
receive  fui'ther  discharge. 

The  characteristic  discharge,  as  a  rule,  flows  for  a  few  days, 
and  the  next  coloured  discharge  is  generally  brighter,  repre- 
senting the  unobstructed  menstrual  "  show."  The  forefinger 
should  be  introduced  between  the  edges  of  the  wound  two  or 
three  times  a  week.  In  eight  or  ten  days  the  wound  is 
usually  healed.  Duncan  strongly  advises  that  the  patient 
should  remain  in  bed  for  three  or  four  weeks,  in  order  that  the 
restoration  of  the  vagina  and  uterus  to  a  natm-al  state  may 
meet  with  no  interruption.  When  the  patient  is  quite  young, 
and  the  amount  of  retained  fluid  does  not  exceed  from  ten  to 
twenty  ounces,  the  vagina  presents  but  little  abnormality.  As 
a  rule,  however,  its  walls  are  at  first  exceedingly  thick  and 
hard,  through  true  hypertrophy,  and  Breisky  noted,  dming 
digital  exploration  of  one  case  a  week  after  operation,  that  they 
then  underwent  powerful  and  painful  contractions.  He  seems 
to  imply  that  these  spasms  were  caused  by  the  hypertrophied 
muscular  walls  of  the  vagina,  and  not  by  the  sphincter  vagina 
and  levator  ani,  which  so  often  contract  when  the  genitals 
receive  any  painful  impression  (page  48).  The  mucous  mem- 
brane forms  thick  transverse  folds.  The  cervix  uteri  is 
difficult,  at  first,  to  reach ;  indeed,  its  vaginal  portion  appears 
very  frequently  to  be  ill-developed.  The  vagina  slowly  gains 
its  normal  character. 

Dr.  Matthews  Duncan  claims  the  best  results  for  his  cases 
"treated  by  Paqu.elin's  cautery  incision  and  other^\'ise  left 
alone."*  Indeed,  syringing  sometimes  appears  to  set  up  septic 
or  other  dangerous  symptoms. 

No  doubt,  symptoms  of  blood-poisoning  may  follow  the  most 

*  In  December,  1886,  Dr.  Dnircan  kiiuUy  wrote  to  me  iu  reply  to  a  letter  ou 
this  important  feature  in  after-treatment— "  I  regularly  use  no  syringing  after 
lifcmatocolpos  operation.  If  there  is  much  of  yellow  discharge,  a  warm  wash  out 
by  syringe  may  be  ulteriorly  used.    Generally  that  is  not  required." 
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carefully  performed  operation  of  this  kind.  This  is  probably 
due  to  the  decomposition  of  some  of  the  fluid  which  lies  in 
a  pai-t  of  the  affected  tract,  whence  it  cannot  be  readily  dis- 
lodged by  muscular  contractions.  The  flow  of  the  treacly  fluid 
backwards  thi-ough  the  tubes  into  the  peritoneal  cavity  has  been 
known  to  occm- ;  it  has  been  explained  differently  by  various 
authorities.  Some  speak  of  reversed  peristaltic  action  of  the 
tubes,  excited  by  the  escape  of  fluid.  The  action  being  directed 
backwards,  some  fluid  is  forced  into  the  peritoneal  cavity. 
Others  think  that  the  tubes  rupture  by  sudden  contractions 
too  violent  to  expel  their  contents  steadily.  Others  believe  that 
the  tubes  are  often  fixed  by  old  adhesions  to  the  pelvic  walls. 
When  the  fluid  escapes,  the  distended  uterus  collapses  and 
sinks  downwards,  dragging  on  the  tubes  imtil  one  of  them  is 
ruptured  and  allows  the  escape  of  its  contents  into  the  peri- 
toneal cavdty.  This  last  remarkable  condition  has  been  proved 
by  dissection.  These  evil  results  all  warn  the  surgeon  to  be 
very  careful  about  after-treatment,  and  to  allow  the  fluid  to 
empty  itself  slowly,  so  that  the  contractions  of  the  distended 
l^arts  may  be  slow,  uniform,  and  steady,  ensuring  the  expul- 
sion of  all  the  fluid,  and  avoiding  sudden  traction  on  any 
delicate  structure. 

Deficiency  of  the  Vagina. — By  this  term  I  imply  absence 
of  more  or  less  of  the  vagina,  with  or  without  retention  of 
menses. 

Deficiency  of  the  lower  part  of  the  vagina,  a  tract  of  tissue 
rather  than  a  mere  septum  l}dng  between  it  and  the  vulva,  with 
retention  of  menses,  is  an  affection  bearing  most  of  the  char- 
acters of  atresia  as  already  defined  and  described,  nor  can  the 
two  conditions  be  readily  distinguished.  The  sac  of  retained 
menses  may  bulge  towards  the  vulva,  as  in  simple  atresia. 
Unfortunately,  in  some  cases  of  retention,  not  even  a  tract  of 
tissue  lies  between  the  vulva  and  the  upper  part  of  the  vagina, 
but  the  walls  of  the  bladder  and  rectum  lie  close  together. 

This  last  condition  is  yet  more  frequent  when  no  menses  are 
retained,  and  when  no  molimen  has  been  experienced  by  the 
patient.  As  I  have  already  stated  (page  462),  the  internal 
organs  may  be  ill-developed  when  all  the  external  physical 
attributes  of  a  perfect  woman  are  present. 

H  H 


466 


OPERATIONS  ON  THE  VAGINA,  ETC. 


Treatment. — When  a  sac  of  retained  menses  can  be  plainly 
detected,  the  patient  may  be  subjected  to  the  operation  for 
atresia,  great  care  berag  taken  to  ascertain,  by  means  of  the 
catheter  in  the  bladder  and  the  finger  in  the  rectum,  how  near 
those  viscera  may  lie  to  one  another.  Wlien  it  is  evident  that 
the  bladder  and  rectum  are  in  very  close  contact,  either  a 
vaginal  passage  must  be  dissected  out  between  them,  as  will 
be  described,  or  else  the  collection  of  menses  must  be  emptied 
by  pimctui-e  through  the  rectum. 

Where  no  collection  of  retained  menses  can  be  found,  the 
presence  and  relations  of  the  uterus  must  be  carefully  ascertained 
by  recto-abdominal  and  vesico-rectal  exploration  (page  71). 
That  organ  may  prove  to  be  altogether  absent  or  quite  impal- 
pable, owing  to  extreme  atrophy  or  rather  arrested  development. 
On  the  other  hand,  a  little  tough,  anteflexed  virgin  uterus  may 
be  distinctly  defined ;  the  cervix  may  even  be  detected  by  simple 
rectal  exploration. 

Opinions  are  much  divided  as  to  the  advisability  of  an  opera- 
tion in  these  cases.  In  the  first  place,  when  no  uterus  is 
discovered  after  careful  exploration,  I  believe  that,  for  many 
reasons,  no  operation  should  be  performed. 

The  case  is  otherwise  when  a  uterus  can  be  distinctly  felt. 
The  ethical  aspects  of  an  operation  for  the  formation  of  a 
functional  vagina  must  be  considered.  The  uterus,  though 
formed,  is  jirobably  a  sterile  uterus,  so  that  the  vagina  will  only 
serve  one  function  and  never  give  transit  to  a  foetus  or  even  to 
catamenial  blood.  Yet  the  unexpected  establishment  of  men- 
struation after  an  operation  of  this  kind  is  not  unkno-«Ti. 

Dr.  Matthews  Duncan  entirely  discountenances  the  artificial 
dissection  of  a  vagina.  He  declares  that  judging  from  past 
experience  "  the  attempts  to  make  a  new  vagina  result  ia  a 
troublesome  and  most  imperfect  imitation  of  natm-e,  as  bad, 
indeed,  as  the  new  noses  that  sui-geons  amuse  themselves  by 
making."  The  wound  becomes  a  cicatricial,  indm-ated  passage, 
constantly  needing  dilatation.  There  can  be  no  doubt  that 
the  good  results  claimed  by  certain  operators  are  too  often  tem- 
porary. .  . 

Nevertheless,  when  the  fundus  and  cervix  can  be  distinctly 
felt,  circumstances  may  render  an  operation  advisable. 


DEFICIENCY  OF  THE  ^'AGINA — CICATRICIAL  ATRESIA.  467 


Operation  for  Deficiency  of  the  Vagina.— The  patient 
must  be  placed  in  the  lithotomy  position,  an  assistant  holds  a 
sound  in  the  bladder  as  in  lithotomy,  and  at  the  same  time 
presses  with  his  disengaged  hand  on  the  abdominal  walls  imme- 
diately above  the  pubes,  so  as  to  push  the  uterus  well  downwards. 
A  bougie  or  the  forefinger  of  an  assistant  is  kept  in  the  rectum ; 
the  operator  will  not  find  it  convenient  to  keep  his  own  left 
hand  engaged  for  that  purpose. 

There  is  rarely  room  between  the  ui-ethra  and  anus  to  allow 
of  a  fairly  long  antero-posterior  incision ;  it  is,  therefore,  gene- 
rally necessary  to  make  it  transverse.    With  the  usual  appli- 
ances for  checking  heemorrhage,  the  connective  tissue  above  the 
incision  must  be  carefully  broken  down  with  the  forefinger. 
The  operator  will,  in  that  way,  generally  manage  to  push 
between  the  bladder  and  rectum  until  he  opens  up  the  upper  or 
patent  part  of  the  vagina  or  reaches  the  cervix.    He  must  bear 
in  mind  possibility  of  congenital  malformations  such  as  double 
vagina  or  uteras.    The  open  tract  is  packed  for  about  twenty- 
four  hom-s  with  lint  soaked  in  carbolized  oil.    Then  a  special 
vaginal  plug  must  be  kept  m.  Several  forms  are  sold  by  instru- 
ment makers ;  the  best  is  made  of  glass,  and  constructed  so  that 
it  may  be  fixed  with  tapes  to  a  bandage  passed  round  the  abdo- 
men.   It  should  be  perforated,  and  removed,  cleaned,  and 
replaced  daily.    After  a  few  weeks  the  patient  must  learn  to 
introduce  and  remove  the  plug  daily.    This  must  be  done  for 
at  least  a  year,  and  is  often  advisable  throughout  the  whole  of 
the  patient's  life  until  the  end  of  the  child-bearing  term,  as  far 
as  that  can  be  estunated  in  a  subject  neither  likely  to  menstruate 
nor  to  bear  children.    A  Hodge's  pessary  is  useful  as  a  dilator. 

Acquired  Atresia  and  Contraction  of  the  Vagina. 
—The  vagina  is  sometimes  greatly  obstructed  by  cicatricial 
changes  following  injuries  received  during  laboui-,  wounds, 
and  syphiHtic  ulceration.  Adhesion  of  surfaces  of  its  mucous 
membrane  in  apposition,  as  a  result  of  inflammation,  has  been 
observed  even  after  parturition. 

The  worst  and  most  frequent  cases  of  acquii-ed  atresia  are  the 
resTilt  of  damage  during  labour  ;  contrary  to  the  rule  in  the  con- 
genital forms,  it  is  the  upper  part  of  the  vagina  which  is 
generally  involved.    Small  cicatrices  are  often  observed  in  the 
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coiu-se  of  digital  exploration  in  the  out-patient  room.  They 
form  elevated  spiral  or  crescentic  ridges  running  from  the 
cervix  downwards  along  the  walls  of  the  vagina.  Their  edges 
are  generally  sharp,  and  they  feel  tough  like  cicatrices  elsewhere. 
The  cervix  is  often  displaced,  and  the  cicatrices  may  he  so  much 
developed  that  the  finger  can  only  with  difficulty,  if  at  aU,  be 
brought  in  contact  with  the  os.  Matthews  Duncan  writes 
(C'iinical  Lectures)  :  "  But  though  cases  of  stricture  more  or  less 
tight,  and,  having  a  small  lumen  from  these  causes,  are  not 
imcommon,  I  have  not  seen  one  of  complete  closure  (atresia) 
with  retention  and  accumulation." 

Operative  Treatment. — Small  crescentic  cicatrices  should 
not  be  interfered  with.  When  the  cicatrization  is  extensive, 
tlireatening  difficulties  in  future  labours,  and  causing  marked 
displacement  or  dyspareunia,  some  of  the  more  prominent 
bands  should  be  notched  by  means  of  a  probe-pointed  bistoury. 
A  vaginal  dilator  (page  424)  must  afterwards  be  inserted  ;  the 
patient  will  require  frequent  attention  for  many  years  after  this 
proceeding.  When  there  is  real  atresia,  with  retention  of 
menses,  the  most  bulging  part  of  the  vaginal  sweUing  should 
be  cautiously  opened  by  means  of  the  thermo-cautery,  and  the 
case  is  afterwards  treated  as  when  a  congenital  septum  is 
opened  ;  but  when  the  accumulated  menstrual  fluid  has  come 
away,  a  vaginal  dilator  must  be  worn.  The  surgeon  must  not 
only  remember  the  dangers  attending  operative  measures  m 
these  cases  of  acquired  contraction  and  atresia,  but  must  be 
prepared  for  discoui-aging  results. 

Atresia  of  the  Cervix  Uteri.— The  treatment  of  this 
affection  by  operative  measures  has  been  akeady  described  at 

page  338.  . 

Removal  of  Tumours  of  the  Labia.-When  a  labium 
is  affected  with  hypertrophy,  or  with  a  tumour  mnocent  or 
mahgnant,  it  is  best  to  remove  it  by  means  of  the  galvano- 
cautery  The  galvanic  ecraseur  is  not  so  easy  to  gmde  as  a 
wire  attached  to  the  two  clip-handles  already  described  and 
figured  (page  153).  The  patient  is  placed  in  the  lithotomy 
position,  the  affected  labium  is  seized  by  means  of  a  strong 
volsella,  held  by  an  assistant.  The  operator  takes  a  handle  in 
•  each  hand  and  guides  the  wire,  heated  to  a  red  heat,  tln-ough 
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the  integuments  and  deeper  structiu'es,  along  the  desired  Hue 
of  amputation,  till  the  labium  is  severed. 

When  the  knife  or  any  other  cutting  instrument  is  used, 
htemorrhage  will  be  severe,  and  a  Paquelin's  cautery  should  be 
at  hand.  The  platinum-knife,  worked  by  the  thermo-cautery, 
is  not  suited  for  dividing  the  integument,  it  does  not  cut 
cleanly  like  the  wii-e  of  the  galvano-cautery,  and  the  tissues 
consequently  heal  badly. 

Removal  of  Diseased  Clitoris. — True  hypertrophy  of 
the  clitoris  must  be  distinguished  fi'om  the  apparent  hyper- 
trophy observed  when  the  other  external  organs  are  small  and 
ill  developed.  In  the  true  form,  alone,  is  an  operation  justifi- 
able. Epithelioma  may  commence  in  the  clitoris,  which  should 
then  be  amputated.  Removal  of  the  clitoris  must  never  be 
attempted  on  the  ground  that  it  may  cure  a  neurosis. 

The  galvano-cautery,  employed  as  in  the  case  of  diseased 
labia,  is  the  best  instrument  for  amputation  of  the  clitoris.  I 
have  been  present  when  the  knife  and  Paquelin's  cautery  were 
used  for  the  removal  of  an  epitheliomatous  clitoris.  The 
haemorrhage  was  difficult  to  check,  and  a  painful  cicatrix 
remained.  In  epithelioma,  the  adjacent  parts  of  the  labia  are 
often  involved,  and  will  require  removal.  Simple  dressing  with 
lint  steeped  in  carbolized  oil,  and  the  administration  of  opiates 
for  the  first  twenty-four  hours,  will  be  necessary.  As  a  rule 
the  parts  heal  quickly. 

Treatment  of  Urethral  Canmele.— A  small  ui-ethral 
caruncle  may  produce  no  symptoms,  and  may  be  discovered 
quite  accidentally,  in  searching  for  some  other  condition.  In 
such  a  case  it  is  not  justifiable  to  interfere  with  it.  On  the 
other  hand,  a  patient  may  complain  of  severe  local  pain,  difiicidt 
micturition  and  other  symptoms,  attributed  to  a  prolapse  of  thfe 
uterus  or  vaginal  walls  which  really  exists.  Should  the  sui'geon, 
on  examining  the  parts,  discover  a  urethral  caruncle  as  weU, 
the  latter  afEection  is  probably  the  chief  cause  of  the  painful 
symptoms. 

The  surgeon  must  refi'ain  from  two  lines  of  treatment 
frequently  adopted.  He  must  not  content  himself  with  pulling 
down  as  much  of  the  caruncle  as  the  forceps  or  tenaculum  will 
hold  without  crushing,  and  snipping  it  off.    In  that  case  the 
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operation  will  most  certainly  be  incomplete,  some  of  the  growth 
will  be  left  behind,  and  the  patient,  after  suffering  from  the 
smarting  of  the  wound,  will  soon  be  subject  once  more  to  the 
pain  of  the  original  disease.  Nor  must  he,  on  the  other  hand, 
smear  the  growth  or  the  entire  ui'ethra  with  caustics :  a  stick  of 
nitrate  of  silver  applied  to  the  urethra  will  cause  intense  pain 
at  the  time  of  its  introduction,  followed  by  temporary  rehef, 
which  may  last  for  a  month  or  longer,  but  it  cannot  cure,  and 
is  more  disagreeable  to  the  patient  than  the  proper  mode  of 
treatment.  Operations  on  caruncles  are  looked  upon  as 
"minor"  surgery,  and  consequently  enter  too  often  into  the 
category  of  bad  surgery.  Cucaine  may  cover  malpraxis.  A 
painless  excision  does  n-ot,  as  a  rule,  mean  a  complete  excision. 

Removal  of  TJrethral  Caruncle. — The  right  treatment 
for  m-ethral  caruncle  is  excision  and  application  not  of  caustics, 
but  of  the  cautery  to  the  wound.  This  requires  that  the 
■  patient  should  be  placed  under  the  influence  of  an  anfesthetic. 
For  that  reason  some  sm-geons  prefer  cucaine  to  chloroform  or 
ether,  local  to  general  anaasthesia.  But  cucaine  does  not  always 
act  well,  and  the  parts  cannot  be  so  thoroughly  explored  when 
the  patient  is  conscious,  as  there  is  always  hypertesthesia. 

The  patient,  after  her  mine  has  been  drawn  off,  is  placed 
on  her  back,  and  the  ansesthetic  is  administered.  Then  her 
9  legs  may  be  kept  apart  by  a  Clover's  crutch  or  else  by  an 
assistant,  a  Sims'  speculum  is  passed  into  the  vagina  and 
depressed;  the  labia  are  also  held  apart  anteriorly.  In  this 
manner  the  vestibule  and  meatus  are  brought  well  into  view. 
In  the  meantime,  an  assistant  prepares  the  cautery.  The  finest 
point  of  a  Paquelin's  thermo-cautery  should  always  be  pre- 
ferred, if  that  instrument  be  at  hand.  Should  no  special 
f  oi-m  of  cautery  be  at  the  surgeon's  disposal,  any  fine-poiated 
piece  of  iron,  properly  mounted,  will  serve.  It  must  be 
made  as  hot  as  possible  in  the  fire  or  in  the  flame  of  a  gas- 
jet  or  candle.  A  fine-pointed  bradawl  has  been  fi-equently 
used  in  this  way,  and  appears  to  answer  very  well. 

The  surgeon  first  dries  the  urethra  by  means  of  wool  wrapped 
round  the  point  of  a  Playfaii-'s  probe.  He  then  seizes  the 
caruncle  with  a  fine  volsella,  or,  better  still,  transfixes  it  with 
the  point  of  a  tenaculum.    Taking  the  forceps  or  tenaculum  in 
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the  left  baud,  he  raises  the  canmcle  very  gently,  and  cuts 
through  its  base  with  scissors  curved  on  the  flat.  The  wound 
is  certain  to  bleed,  and  it  is  best  to  check  the  bleeding  by 
pressiu'e  of  a  piece  of  wool,  mounted  as  above  described,  for 
half  a  miniite  or  so.  Then,  when  the  bleeding  no  longer 
interferes  with  a  view  of  the  cut  sui'face,  the  cautery  is 
applied  to  that  surface,  just  long  enough  to  burn  its  tissues 
perceptibly. 

The  after-treatment  is  very  simple — the  patient  should  keep 
at  rest  for  a  couple  of  days,  and  the  iirine  should  be  drawn 
off,  if  possible,  twice  or  oftener  during  the  first  twelve  houi-s 
after  operation.  I  have  found  it  advisable  to  give  carbonate  of 
potash  with  tincture  of  hyoscyamus,  as  in  gonorrhoea,  during 
this  period.  Mictiu-ition  then  becomes  far  less  painful,  and 
when  the  patient  is  free  from  apprehension  of  pain,  there  is 


Fig.  166. — Cauters  for  Treatment  of  Uhethral  Caruncle.* 

less  chance  of  trouble  in  this  respect  every  time  that  the  bladder 
is  emptied.  Indeed,  the  catheter  is  often  unnecessary  from 
the  first. 

Removal  of  Caruncle  by  the  Galvano-cautery. — 

For  the  removal  of  urethral  caruncles  by  the  galvano-cautery, 
an  anaesthetic  having  been  administered,  the  patient  is  placed 
in  the  lithotomy  position,  and  the  urine  drawn  ofip  by  a 
catheter.  The  knees  are  held  apart  by  assistants  or  a  Clover's 
crutch.  The  labia  are  protected  by  several  folds  of  wet  lint 
and  held  apart  by  the  fingers  of  assistants.  The  caruncle  is 
then  seized  by  a  small  volsella  or  by  a  pair  of  ordinary  artery- 
forceps,  and  a  short  loop  of  platinum  wire,  attached  to  handles 

*  The  .second  cauter  in  tliis  drawing  is  useful  for  cauterizing  a  pin-hole  vesico- 
vaginal fistula,  left  after  o])eration  (.sec  p.  4.35). 
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as  in  Fig.  72,  or  to  an  ^craseur  (Fig.  70)  is  passed  down  to 
the  base  of  the  caruncle.  When  the  loop  is  adjusted  the 
circuit  is  closed  and  the  growth  is  very  quickly  removed,  the 
wire  being  raised  to  a  red  heat.  No  bleeding  ought  to  take 
place,  but  it  is  best  to  cauterize  the  base  of  the  growth  by  the 
hot  wire  or  by  a  platinum  point  (Fig.  166).  Some  surgeons 
prefer  to  use  the  platinum  knife  (Fig.  69) ;  but  the  loop  of 
platinum  wire  is  better  for  this  operation.  After  the  removal 
of  the  caruncle  a  piece  of  lint  dipped  in  carbolic  oil  is  placed 
between  the  parts,  and  held  in  position  by  a  T-bandage.  The 
after-treatment  will  be  as  above  described. 

Urethro-Vaginal  Fistula. — The  operation  for  this  affec- 
tion is  described  in  Chapter  XVI.,  page  437. 


For  the  principles  on  which  Dilatation  of  the  Urethra 

should  be  conducted  for  pui'poses  of  diagnosis  or  for  facilitation 
of  operative  measui'es,  the  systematic  text-books  on  diseases  of 


Fig.  167. — Simon's  Dilator,  with  the  Plug  Inserted. 


women  must  be  consulted.  The  general  sm'geon  must  be  very 
slow  to  undertake  dilatation  of  the  urethi-a,  as  it  may  be 
followed  by  intractable  incontinence  of  lu-ine,  even  when 
performed  by  an  experienced  hand. 

For  the  extraction  of  small  calcuH,  dilatation  by  Simon's 
instrument  (Fig.  167),  may  prove  very  satisfactory.  I  have 
removed  a  stone  measuring  an  inch  in  its  long  diameter,  and 
weighing  two  drachms  and  a  half,  from  the  bladder  of  a  child 
aged  nine,*  after  dilatation  with  that  instrument,  and  the 
patient  regained  power  over  the  bladder  in  a  few  houi-s  ;  I  last 
saw  her  four  years  after  the  operation,  and  then  she  was  in 
perfect  health.  I  have  learnt  from  others,  however,  that 
incontinence  of  urine  has  followed  a  very  trifling  amount  of 
dilatation. 

*  Medical  Press  and  Circular,  1S78,  p.  66. 


SUPRA-PUBIC  operation;. 
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Operations  on  the  Female  Bladder  do  not  lie  precisely 
N\'ithin  the  scope  of  this  handbook.  It  is  probable  that  the  Supra- 
pubic Operation  will  supersede  all  other  forms  of  lithotomy 
and  all  operations  for  calculus,  when  the  stone  is  large.  Some 
sm-geons  advocate  lithotrity  for  large  calculi  in  women.  For 
small  calculi  the  operation  above  described  is  still  preferred. 
Vaginal  lithotomy  is  not  likely  to  be  widely  practised.  The  supra- 
pubic operation  may  be  undertaken  for  the  removal  of  tumours  of 
the  bladder.  Sii-  Henry  Thompson,  Mr.  Pye,  Mr.  R.  W.  Parker, 
and  others  have  successfully  removed  morbid  growths  by  this 
operation.  The  last-named  surgeon  employed  the  aid  of  the 
electric  lamp  (Fig.  73),  and  a  galvanic  ecraseur  of  a  slender 
make  was  passed  into  the  bladder  through  the  urethra.  The  loop 
of  platinum  wii-e  was  then  slipped  round  the  growth,  which  was 
removed  without  loss  of  blood.  Nevertheless,  this  operation  is 
still  in  the  hands  of  hardy  pioneers  or  surgeons  of  very  wide 
experience ;  it  is  not  yet  so  far  established  as  to  be  a  suitable 
subject  for  this  manual.  The  reader  will  find  a  valuable  series  of 
papers  on  the  supra-pubic  operation  in  the  second  volume  of  the 
British  Medical  Journal  for  the  year  1886.  The  report  of  the 
"  discussion  on  Supra-pubic  Lithotomy,"  opened  by  Sii'  Henry 
Thompson  in  the  section  of  Surgery  at  the  fifty-fourth  annual 
meeting  of  the  British  Medical  Association,  is  particularly 
instructive. 
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ADDENDUM  ON  DEAINAGE. 

Management  of  the  Drainage-Tube.— The  manner  of 
introducing  the  drainage-tube  is  described  at  page  126.  After 
ovariotomy,  oophorectomy,  or  any  other  form  of  abdominal 
section  where  a  glass  drainage-tiibe  is  introduced,  the  tube 
should  be  emptied  every  two  hours.  The  lower  strips  of  the 
binder  are  undone  (page  131),  the  india-rubber  cloth  (page  128) 
is  unfolded,  and  the  conical  sponge,  which  is  placed  over  the 
orifice  of  the  tube,  is  removed  and  dropped  into  a  1-in-lO 
solution  of  sulphurous  acid.  The  india-rubber  tubing  attached 
to  the  sjringe  (page  127)  must  be  dipped  into  the  same  solu- 
tion before  it  is  passed  into  the  drainage-tube,  which  being 
done  as  described  at  page  128,  the  fluid  is  placed  in  a  glass 
vessel  for  examination,  and  more  is  then  removed  if  necessary. 
It  is  advisable  to  dip  the  tubing  into  a  l-in-20  solution  of 
sulphurous  acid  every  time  before  its  re-introduction  into  the 
drainage-tube.  When  all  the  fluid  is  removed,  a  fresh  conical 
sponge,  well  washed  out  in  a  l-in-5  solution  of  the  acid,  is 
placed  over  the  orifice  of  the  drainage  tube  and  enveloped  in 
the  india-rubber  cloth.  The  sponge  not  in  use  should  be  kept 
in  a  1-in-lO  solution  of  the  acid. 

When  the  fluid  which  rises  in  the  tube  has  become  quite 
pale  and  only  amounts  to  a  di-achm,  or  less,  at  each  dressing 
the  tube  may  be  removed.  The  orifice  in  the  wound  thi-ough 
which  it  passed  should  be  dressed  with  a  pad  of  absorbent  gauze. 
The  tube  must  never  be  taken  out  as  long  as  the  fluid  remains 
of  a  reddish  colour  or  smells  sour. 
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A 

Abdominal  binder,  many-tailed,  etc., 
129.    Application  of,  1-30,  242. 

Abdominal  gestation,  352. 

Abdominal  section.  See  Ovariotomy, 
Oophorectomy,  etc. 

Abdominal  tumours,  diagnosis  of,  165, 
172.  Examination  of,  168.  Table 
of,  for  diagnosis,  174. 

Abdominal  wound  in  ovariotomy,  1S5, 
200.  Abscess  in  suture-track  in, 
241.  Cicatrix  of,  253.  Closure 
of,  239.  Dressing  of,  240.  Her- 
nial distension  of,  254.  Length 
of,  185  Mechanism  of  distension 
of,  after  operation,  251,  255. 
Rapidity  of  its  healing,  241. 
Sutures  for,  119,  185.  Union  of 
edges  delayed,  185. 

Abdomino-recto- vaginal  examination, 
72. 

Abscess  after  ovariotomy,  241,  266. 
Absorbent  wool  and  gauze,  how  to 
test,  131. 

Accessory  fimbrife  on  Fallopian  tube, 

Adams'  peritoneum -hook,  101,  203. 

Adhesions  :  In  ovariotomy,  abdominal, 
212.  Pelvic,  216.  In  hysterec- 
tomy, 289. 

Administrator  of  anresthetics.  See 
Chloroformisl. 

Ague  and  high  temperature  after  ovari- 
otomy, 258. 

Alexander,  Dr., his  operation  for  shor- 
tening the  round  ligaments,  413. 

Ampere,  144. 

Aiitesthesia,  etc.    See  Chloroformisl. 
Apartment  for  ovariotomy  patient,  187. 
Aperients.    See  Purgatives. 


Appendages,  uterine,  inflammation  of, 
275.    See  Odjjhoredomy. 

Apron,  mackintosh,  for  operator,  197. 

Arteries  of  the  pelvis,  37. 

Artery  :  Azygos,  of  vagina,  38.  Of  cer- 
vix uteri,  41.  Coronary  of  cervix, 
41.    Iliac,  common  and  external, 

37.  Internal,  38.  Iliac  in  rela- 
tion to  ureters,  31.    Ovarian,  37, 

38.  Ovarian,  how  divided  in 
ovariotomy,  39.  Uterine,  39. 
In  hysterectomy,  297.  In  supra- 
vaginal excision  of  cervix,  331. 
In  vaginal  extirpation  of  uterus, 
321. 

Aspiration  of  ovarian  cysts,  177,  179. 
Assistants  during  ovariotomy,  number 
of,  199. 

Atresia  :  Of  the  cervi.x,  Breisky's  opera- 
tion for,  338.  Of  the  vagina, 
9,458.  Operation  for,  463.  Cica- 
tricial, 424,  445,  467. 


B 

Bandage,  abdominal.  See  Abdominal 
Binder. 

Bantock,  Dr.  G.  Granville,  case  of 
colpoclei.sis,  445.  Koeberle's  serre- 
noeud,  his  modification  of,  123. 
Ligature  of  ovarian  pedicle,  his 
method  of,  220.  Pregnant  fibroid 
utern.s,  his  case  of  removal  of,  385. 
On  opium  after  perineorrhaphy, 
398.  Application  of  large  jn-e.ssure- 
forceps  to  pedicle,  219,  280. 
Ruptured  perineum,  his  ojieration 
for,  392.  Sutures  in  alidoniinal 
wound,  his  arrangement  oi",  during 
the  cleaning  of  peritoneum,  236. 

Barnes'  .speculum,  65. 
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Basins,  objectionable  as  receptacles  for  i 
instruments     during  abilominal 
section,  84. 

Bath  to  receive  ovarian  lluiil,  etc.,  8t). 

Battery,  Irichromate  of  potash,  .144, 
Bunsen's  147,  Grove's  148. 

Bed  for  ovariotomy  jiatient,  189. 

Bed-room  for  ovariotomy  patients,  187. 

Bed-pan,  dilliculty  of  micturition  into, 
a  cause  of  cystitis,  '257. 

Bed-sores  after  ovariotomy,  247.  After 
operations  in  extra-uterine  preg- 
nancy, 365,  368. 

Belt,  abdominal,  255.  See  also 
Ahdominal  Binder. 

Belt,  thigh,  for  ovariotomy,  86. 

Bichromate  of  potash  battery,  144. 

Bimanual  examination,  53.  Recto- 
abdominal  bimanual,  71.  Ab- 
domino-recto-vaginal  bimanual, 
72. 

Binder.  See  Abdominal  Binder,  manij- 
lailcd. 

Bivalve  speculum,  66. 

Bladder,  27.  Extroversion  of,  449. 
Inflammation  of,  after  ovariotomy, 
256.  After  operation  for  vesico- 
vaginal fistula,  435.  See  Vesico- 
vaginal fistula,  etc.  Supra-pubic 
oi)eration,  observations  on,  473. 
For  application  of  ice,  137. 

Boulton,  Dr.  Percy,  his  self-retaining 
catheter,  433.  His  needle  for 
vesico-vaginal  fistula,  429.  Purse- 
string  operation  for  ruptured  peri- 
neum, as  performed  by,  399.  His 
speculum  foi'  trachelorrhaphy,  341. 
Case  of  urethro- vaginal  fistula,  437. 

Bowels,  opening  the,  after  ovariotomy, 
247. 

Boze.man.  Speculum,  62.  His  operation 
for  vesico-vaginal  fistula,  426. 

Breisky,  his  operation  for  atresia  of  the 
cervix,  338.  On  Midler's  ducts,  8. 
On  vaginal  walls  in  atresia,  464. 

Broad  ligament,  35.  Relation  to  Fal- 
lopian tube,  23. 

Broad  ligament  cysts,  simple  or  "par- 
ovarian" cysts,  163.  Tapping,  180. 

Bronchitis,  cause  of  rise  of  temperature 
after  ovariotomy,  258. 

Bryant,  Mr.  Ovariotomy-trocar,  103 
nute. 

Bulb  of  ovary,  26,  43.    Of  vagina,  44. 

Bunsen's  battery,  147. 

Burrowing  of  ovarian  cysts  beneath 

peritoneum,  226. 
Byrne,  Dr.,  on  the  galvano-cautery  in 

elongated  cervix,  335. 


C 

Ciiisarean     section,     369.  Sanger's 

modified,    370.      His    rules  for 

simplification  of,  375. 
Calculus  formed  around  ligature  of 

ovariotomy  pedicle  escaped  into 

bladder,  266. 
Cancerous  uterus,    removal  of.  See 

Vaginal  extirpation  of  uterus. 
Caneva,  his  hysterorrhaphy,  413. 
Cannula,  103  and  note.    Fitch's  dome- 
shaped,  105. 
Capsirled  or  encapsided  ovarian  cysts, 

225.    Management  of,  227. 
Carunculie  myrtiformes,  9. 
Caruncle,  iirethral,  469. 
Case-book  for  ovarian  cases,  167,  192. 
Catheter,  Boulton's,'for  vesico-vaginal 

and  urethro-vagiual  fistula,  433. 

After  ovariotomy,  191,  250. 
Cauters  for  galvano-cautery,  149.  For 

urethral  caruncles,  470. 
Cautery  in  ovai'iotoniy,  185. 
Cervix  uteri,  20.    In  digital  explora- 
tion.   50.     Not   tender  to 
touch,  50,  52.    Artery  of,  41. 
Coronary  artery  of,  41. 

—  Amputation    of,    for  cancer, 

with  use  of  caustics,  332. 
By  eoraseur,  328.  By  gal- 
vano-cautery, 325.  By  knife 
and  scissors,  333. 

—  Atresia  of,  Breiskv's  operation 

for,  338. 

—  Electrolysis  in  cancer  ol,  338. 

—  Elongation  or  primary  hyper- 

trophy of,  334.  Operations 
for  relief  of,  335. 

—  Laceration  of,  339,  Operation 

for.    See  Tracheloi-rlMphy. 

—  Supra-vaginal  excision  of,  330. 
Champneys,  Dr.    On  extroversion  of 

the  bladder,  449. 
Chloroformist    in    ovariotomy,  197, 
198. 

Cicatricial  atresia  of  vagina,  424,  445, 
467. 

Cicatrix  of  abdominal  wound  after 
ovariotomy,  ^en  Abdominal  wound 
in  ovariotomy. 

Cinti'at's  serre-noiud,  124. 

Clamp,  in  ovariotomy,  185. 

Clamp,  Koeberle's.    See  Serre-nmud. 

Clip-handles,  for  galvanic  ecraseur,  153. 

Clitoris,  4.  Amputation  of,  469. 
Bifid  in  epispadias,  449. 

Clover's  crutch,  132. 
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Cocaine   in    treatment    of  lu'ethral 

caruncle,  470. 
Coe,  Dr.    On  unsatisfactory  results 

after  oophorectomy,  276. 
Colpocloisis,  442. 

Colporrliaphy.    See  Ebjlrorrhaphy. 
Conservative  surgery  of  the  uterine 

appendages,  277. 
Corkscrew,  Tait's,  287,  290. 
Coryza  anil  high  temperature  after 

ovariotomy,  258. 
Coulomb,  144. 

Cowper's  ducts,  12.    Gland,  12. 

Crescent  speculum,  Barnes',  65. 

Crutch,  Clover's,  132. 

Cucaine  in  treatment  of  urethral 
caruncle,  470. 

Cul-de-sac,  jiosterior  vaginal.  See 
Fornix,  posterior  vaginal. 

Cusco's  speciilum,  67. 

Cystic  diseases  of  uterine  appendages, 
surgical  pathology  of,  158. 

Cyst-forceps.  See  Large  pressure- 
forceps,  Nelaton's,  107. 

Cystitis  :  After  ovariotomy,  256.  After 
repair  of  vesico-vaginal  fistula, 
435. 


D 

Dermoid  ovarian  tumour,  161. 

Deroubaix  on  vesico-vaginal  fistula,  419. 

Dieffenbach's  elytrorrhaphy,  407. 

Diet  after  ovariotomy,  243.  Milk-,  and 
foi-mation  of  scybala,  244,  398 . 

Digital  exploration  of  vagina,  46. 

Dilator,  Simon's  urethral,  472.  Vag- 
inal, 425. 

Director:  Key's,  102.  Stanley's,  102, 
204. 

Discoloration  of  vulva  in  pregnancy, 

Dohrn:  On  absence  of  vaginal  secretion 
in  atresia,  459.   On  the  hymen,  4. 

Dome-trocar,  Fitch's,  103  note,  105. 

Douglas's  pouch,  19,  34. 

Drainage,  126,  474.  Primary,  126. 
Secondary,  128.  Of  capsule  of 
sessile  cyst,  227.  Cure  of  ovarian 
cyst  by,  its  futility,  181.  Of  cyst 
in  incomplete  ovariotomy,  230. 
After  ovariotomy,  242,  474.  After 
vaginal  extirpation  of  uterus,  324. 

Drainage-tube,  125, 474.  India-rubber, 
129.  India-rubber  cloth  for,  129. 
Keith's,  126.  Koeberle's,  125. 
Nussbauni's  case  of  escape  of,  from 
abdominal  cavity,  266. 


Duckbill  speculum.  See  Sims'  specu- 
lum. 

Duncan,  Dr.  J.  Matthews  :  On  atresia, 
9,  459,  460,  462,  463,  468.  On 
laceration  of  cervix,  339.  On 
jiatency  of  the  Fallopian  tube,  24. 
On  the  labia  majora,  1.  On  ethi- 
cal aspect  of  an  operation,  276. 
On  the  perineum,  389  note,  40.t. 
On  danger  of  cutting  off  a  fibroid 
polypus,  304.  On  absence  of  ped- 
icle in  purely  intra-uterine  polypi, 
307.  On  hffimorrhage  from  pedi- 
cle of  fibroid  polypi,  306.  On 
uterine  contractions  and  expan- 
sions, 17  wofc.  On  dissection  of  an 
artificial  vagina,  466.  On  vesica] 
systole,  30  7ioie.  On  laceration  of 
vestibule  during  labour,  11. 

Duncan,  Dr.  William,  on  total  extir- 
pation of  the  uterus,  318, 323,  324. 

Dyspareunia  :  In  chronic  inflammation 
of  appendages,  275.  In  vesico- 
vaginal fistula,  421. 


E 

Ecraseur  chain,  329.  In  cancer  of 
cervLx,  328.  In  elongation  of 
cervix,  335. 

Ecraseur,  galvanic,  152.  See  Oalvano- 
cautery. 

Ectopia  vesicae,  449.  "Wood's  opera- 
tion for,  451. 

Ectropion  in  laceration  of  cervix : 
Treatment  ot  before  ti'achelorrha- 
phy,  340.  Modification  of  trache- 
lorrhaphy in  extreme,  346. 

Electrical  apparatus  in  gynfecological 
surgery,  141. 

Electrolysis  apjjaratus,  141.  In  cancer 
of  the  cervix,  333. 

Elytrorrhaphy  or  colporrbaphy,  406. 
Dieffenbach's,  407.  Emmet's,  409. 
Lefort's,  412.  Neugebauer's,  412. 
Simon's,  412.  Sims',  407.  Gail- 
lard  Thomas's,  412. 

Embolism  after  ovariotomy,  267. 

Emmet,  Dr.  T.  A. :  His  elytrorrhaphy, 
409.  On  trachelorrhaphy,  339. 
His  operation,  340.  On  spontan- 
eous cure  of  vesico-vaginal  fistula, 
424. 

Emmet's     operation.     See  Trache- 

lorrhapUy. 
Emplastrum    resinfe    for  waterproof 

sheet,  87. 
Encapsuled  ovarian  cysts,  225. 
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Emloiuetrium,  19. 

Enuniatii  after  ovariotomy,  248.  Bcof 
tea,  after  ovariotomy,  245. 

Eutoro-vagiiial  listula,  448. 

Eiuieleatioii  :  Of  ovarian  tumour,  226. 
Of  uterine  ftbroid  during  hyster- 
ectomy, 293.  Of  intra-uteriue 
fibroid,  307. 

Episiorrhaphy,  405. 

Epispadias,  448. 

Examination,  methods  of  pelvic,  45. 

Of  abdouiiiial  tumours,  168. 
Exploratory  puncture  of  ovarian  cysts, 

177. 

Extirpation  of  uterus,  abdominal,  318 
note.    Vagiflal,  318. 

Extva-uterinepregnancy,  350.  Varieties 
of,  351.  Abdominal,  352. 
Ovarian,  352.  Tubal,  351. 
—  Treatment  of :  Active,  353.  By 
electricity,  354.  Extirpation 
of  sac  at  time  of  rupture,  357. 
When  unruptured  before  and 
after  term,  365.  Incision  of 
ruptured  sac,  361.  Of  un- 
ruptured sac,  362.  By  injec- 
tion of  chemicals,  353.  Pallia- 
tive, 353.  Puncture  of  sac, 
353.    Vaginal  section,  354. 

Extroversion  of  bladder.  See  Eclo2na 
vesicae. 


E 

Fsecal  fistula,  446.  After  ovariotomy, 
265. 

Fallopian  tubes,  22.  Accessory  fimbriae 
of,  25.  Canal  of,  17,  24,  25,  75. 
Fimbrife  of,  24.  Inflammation  of, 
273.    Papilloma  of,  163. 

Fascia,  pelvic,  36. 

Fergusson's  speculum,  58. 

Fibroid  polypus,  uterine  :  Excision 
of,  303.  Fatal  case,  304.  Ligature 
of,  306.  Removal  of,  by  ecraseur, 
306. 

Fibroid,  uterine  submucous  :  Enu- 
cleation of,  307.  Matthews  Dun- 
can on,  307  note.  Incision  of 
capsule  of,  312. 

Fibroid,  uterine  subperitoneal,  300. 
Danger  of  removing  small,  during 
ovariotomy,  232. 

Fibroid,  uterine  tumour,  286.  Opera- 
tions for  relief  of:  see  Hysterectomy, 
Oophorectomy,  and  Porro's  opera- 
tion. 

Fibro-myoma  of  uterus,  286. 


Fil-de- Florence,  120 
Fimbrioj,  accessory,  of  Fallopian  tubes, 
25. 

Fistula,  fiBcal,  after  ovariotomy,  265. 
Fitch,  his  dome-trocar,  105. 
Fixateur  or  tampon-screw,  Sims',  311. 
Flushing  the  peritoneum,  204,  236. 
Foitation,  extra-uterine.     See  Extra- 
uterine pregnancy. 
Forcipressure,  93. 
Forceps  :  Artery,  93. 

—  Clamp,  112. 

—  Large  pressure,  or  cyst-forceps, 

109. 

—  Large    pressure  :    In  securing 

ovarian  pedicle,  219.  In 
oophorectomy,  280. 

—  Pressure,  Koeberle's,  94  ;  Pean's, 

95  ;  Tait's,  99  ;  WeUs'  old 
form,  96  ;  Wells'  new,  97. 

—  Speculum,  60  ;  T-bladed,  100. 
Fornix,  anterior  vaginal,  13. 
Fornix,  posterior  vaginal  or  posterior 

cul-de-sac,  14.  In  digital  ex- 
ploration, 52. 

Fossa  navicularis,  3. 

Fourchette,  posterior,  2. 

Frrenulum,  2. 

Freunil,  his  operation,  318  note.  On 
extra-uterine  pregnane}',  351,  352. 

Fristo's  case  of  abnormal  vaginal  septa, 
7. 

Fused  ovarian  cysts  Avith  double 
pedicles,  216,  225. 


G 

Galvanic  ecraseur,  152. 
Galvano-cautery,  141.  Advantages  and 

disadvantages  of,  155.  Battery, 

144.  Amputation  of  cervix  by,  325, 
■  335.    For  incision  of  exti'a-uterine 

gestation  sac,  356. 
Gangrene  of  ovarian  cyst,  o^ieration 

for,  176. 

Garrigues,  Dr.  :  On  the  course  of  the 
ureters,  31.  On  Cajsarean  section, 
370. 

Gauze,  absorbent,  how  to  test,  131. 

Genupectoral  position,  57. 

Gestation,  extra  uterine.  See  Extra- 
uterine 7;?'cg'?ia7i<;)/,  Tubal  preg- 
nancy, etc. 

Godson,  Dr.  Clement :  Case  of  Porro's 
operation,  379. 

Goodell,  Dr.,  on  parotitis  after  trache- 
lorrhaph}^  346. 

Grove's  battery,  148. 
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Htematosaliiiux,  274. 

Haiidcutt's  for  ovariotomy,  86. 

Hart,  Dr.  Berry,  his  suggestiou  for 
testing  thickness  of  pedicle  of 
uterine  polypus,  305. 

Hart  and  Barbour :  On  Alexander's 
operation,  413.  On  operation  for 
ati'esia,  463.  On  the  genupec- 
toral  position,  57.  On  the  vaginal 
walls,  15. 

Hegar,  Pi-ofessor  :  His  amputation  of 
the  elongated  cervix,  S37.  Case 
of  passage  of  ovarian  pedicle  into 
the  rectum,  266.  His  spiral 
incision  of  iibroid  polypus,  305. 

Hermaphroditic  malformations  in 
ectopia  vesicffi,  450. 

Hernia  of  abdominal  cicatrix  after 
ovariotomy,  253. 

HOum  of  ovary,  26. 

Holmes,  Mr.  Timothy  :  Operation  for 
ectopia  vesicoe,  451. 

Hot  water  as  a  hiemostatic,  204  note. 

Hot  water  :  AVashing  out  peritoneal 
cavity  with,  204,  236.  Precau- 
tions iu  applying  waterproof  sheet 
before,  88. 

Hydatid  of  Morgagni,  163. 

Hydrosalpinx,  274. 

Hymen,  4.  In  ati-esia,  9,  458,  462. 
Absence  of,  8.  Laceration  of,  8. 
Present  in  some  forms  of  ati-esia, 
462.  Varieties  and  abnormalities 
of,  6,  458. 

Hyperpyrexia  after  ovariotomy,  258. 

Hysterectomy,  supra-vaginal,  287. 
Management  of  pedicle  iu,  292, 
297.  For  rapture  of  pregnant 
uterus,  386.  See  also  Pon-o- 
Frmnd's  operation,  Po?i-o's  opera- 
tion, and  Vaginal  extirpation  of 
uterus. 

Hysteron-haphy,  405,  413. 


I 

Ice-bladders,  137. 
Ice-cap.  Thornton's,  133. 
Imperforate  hymen.    See  Atresia. 
Incision  and   drainage  :    Futility  of 

attempting  cure  of  ovarian  cysts 

by,  181.    Of  sac  in  extra-uterine 

pregnancy,  361. 
Incomplete  ovariotomy,  228. 
India-rubber  cloth  for  drainage-tube, 

128. 


India-rubber  drainage-tube,  129. 
Infundiliulo-pelvic  ligament,  27,  35, 

37,  38.    In  ovariotomy,  219. 
Inspection,  pelvic,  45. 
Insufflator,  Clay's  uterine,  138.  Kab- 

iersky's,  138,  298. 
"Interstitial,"  or  tubo-uterine  preg- 

nanc.v,  361. 
Irremovable  base  of  ovarian  cyst,  2?7. 


K 

Kabiersky's  insufflator,  138,  298. 

Keetley,  Mr.,  on  hot  water  as  a  hfeuio- 
static,  204,  237. 

Kehrer,  his  incision  in  Ctesarean  sec- 
tion, 378. 

Keith,  Dr.  T.  :  His  drainage-tube,  126. 
His  note  on  a  case  of  faical  fistula 
after  ovariotomy,  265.  On  tapping 
broad  ligament  cysts,  180. 

Kelly,  Dr.  Howard,  on  hysterorrhaphy, 
413  note. 

Key's  director,  102. 

Kidd's  volsella,  309. 

Kolpokleisis,  442. 

Knot :  For  ligature  of  ovarian  pedicle, 
221  note.  For  abdominal  sutures, 
239. 

Koeberle's  drainage-tube,  125.  Pres- 
sure-forceps, 94.  Serre  -  nreud, 
122,  295,  299,  302,  367. 

Krassowsky,  cases  of  tetanus  during 
ovariotomy,  269. 

Kystes  lacuneux  of  Verneuil  :  Their 
appearance  in  hysterectomy,  291. 


L 

Labia  :  Majora,  1;  Minora,  3.  Removal 

of  tumours  of,  468. 
Laminaria  tents,  79. 
Lamp,  electric,  156. 
Laparo-elytrotomy,  386.    Relations  of 

ureters  most  important  m,  33. 
Large  pressure-forceps  or  cyst-forceps, 

109.    In  oophorectomy,  280. 
Lefort's  elytrorrhaphy,  412. 
Leiter's  tube,  cap,    and  temperature 

regulator,  135. 
Leopold,  statistics  of  Csesarean  section, 

375.    And  Sanger,  their  method 

of  closing  the  uterine  wouud  after 

Ctesarean  section,  373. 
Levator  ani,  48. 

Ligament.      See    Broad  ligament, 
Ovarian  ligament,  etc. 
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Ligature  of  ovarian  pedicle,  pathology 
of,  185.    See  Pedicle,  Ovarian. 

Lowe,  Dr.  Walter  ;  Case  of  extra- 
uterine pregnancy,  360. 

Liisk,  Dr.  :  On  Ciesarean  section,  373. 
On  gastrotomy  for  rupture  of  the 
uterus,  379.  On  laparo-elytrotomy, 
or  Thomas's  operation,  386. 

Lymphatics,  pelvic,  44. 

Lyon,  Dr.,  case  of  ftecal  fistula,  26.5. 


M 

Mackintosh  apron,  197.  Sheet  for 
ovariotomy,  87,  198. 

Marckwald's  amputation  of  the  elon- 
gated cervi.x,  337. 

Matthieu's  catch,  96,  107. 

Meatus  urinarius,  11. 

Menstruation  after  ovariotomy,  270. 

Meso-salpinx,  35. 

Mirror  for  ahdominal  sections,  87. 

Milk  diet  and  scyhala,  244,  398. 

Morphine  or  morphia  (see  Opium), 
injections  of,  in  extra-uterine 
gestation  sac,  353. 

Munde,  Dr.,  on  Alexander's  operation, 
417. 

Muscles,  pelvic,  36.  As  detected_  on 
digital  e.xjjloration  of  the  vagina, 
48. 

Myoma,  286.  See  Hijstcrcdomy, 
Fibroid  Polypus,  etc. 


N 

Needles,  pedicle,  112.  Hagedorn's,  117. 
Used  for  sutm-es  in  ovariotomy, 
116. 

Needle-holder,  115,  233.  Hagedorn's, 
118. 

Nekton's  volsella,  107. 

Nerves,  pelvic,  37.    Pressed  upon  in 

pelvic  exploration,  37,  49. 
Neugebauer's    speculum,     64.  His 

elytrorrhaphy,  412. 
Nightmare  after  ovariotomy,  268. 
Nomenclature  of  instruments,  82. 
Note-book,  ovariotomy,  167,  192,  270. 
Nurse  for  ovariotomy,  190. 
Nussbaum  :  Singular  case  of  escape  of 

drainage-tube     from  abdominal 

cavity,  266. 
Nymphce.  3. 


0 

Obturatoi'  interiius,  49. 
Ohm,  143. 

Olshausen  :  On  cause  of  tetanus  after 
ovariotomy,  269. 

Oophorectomy,  272.  When  justifiable, 
276.  For  disease  of  the  append 
ages,  277.  For  fibroid  of  uterus, 
283.  For  relief  of  neuroses,  272, 
282. 

Operating  table  for  ovariotomy,  189. 
Opium  :  After  ovariotomy,  244.  After 

plastic  operations  on  the  perineum, 

398. 

Ovarian  artery,  37,38.  Fluid,  receptacle 
for,  during  opei'ation,  85.  Liga- 
ment, 18,  26.    Pregnancy,  352. 

Ovariotomy  :  Abdominal  wound.  See 
Abdominal  wound  in  ovariotomy. 
Abscess  after,  266.  Adhesions, 
abdominal,  management  of,  212  ; 
pelvic,  management  of,  216.  Age 
of  patient,  182.    Ague  after,  258. 
Apartment  for  patient  after,  187. 
Assistants,  199.    Bed  for  patient, 
189.  Bed-sores  after,  247.  Bladder, 
catheterism    of,  after,  250 ;  in- 
flammation of,  after,  256.  Bowels, 
opening  after,  247.    Cautery  in, 
185.    Catheterism  after,  250.  Ci- 
catrix.   See  Abdominal  wound  in 
ovariotomy.      Clamii    in,  185. 
Cleaning  the  peritoneal  cavity, 
236.   Closure  of  abdominal  wound, 
239.    Clothing  of  patient  during, 
194.    Counting  sponges  and  instru- 
ment*, 237.    Cystitis  after,  256. 
Diarrhoea  after,  256.    Diet  after, 
243.      Drainage,  126,  242,  474. 
Dressing  abdominal  wound,  240 
Embolism,  pulmonary,  after,  267 
Enemata    after,   248  ;  nutrient, 
after,  245.    Enucleation  of  a  cyst, 
226.   Exploration  of  ovaiy  opposite 
the  tumour,  230.     Exti-action  of 
cyst,  208.    Flatulence  after,  relief 
of,   256.    Foreign  bodies  left  in 
abdominal  cavity  after,  265.  Gas- 
tric disturbance  after,  255.  Hema- 
tocele of  the  pedicle  after,  270. 
Haemorrhage,  internal,  after,  262. 
Hernia  of  cicatrix  after,  254.  In- 
complete, 228.    Li  infancy,  182. 
Instruments  re(iuired  for :  Arrange- 
ment of,  197  ;  list  of,  196  ;  clean- 
ing,  after,   85,    243.     See  also 
Scissors,  2'rocar,  etc.  Intestinal 
irritation  after,  256.  Intestinal 
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obstruction  after,  264.  Ligature 
of  pedicle,  185,218.  Menstruation 
after,  270.  Niglitniaro  after,  268. 
Note-book  and  notes  for  cases  of, 
16/,  192,  270.  Nurse,  190.  Nu- 
trient eneniata  after,  245.  Oper- 
ating table  for,  189.  Opium  after, 
244.  Palpitations  after,  268. 
Parotitis  after,  267.  Pedicle  :  See 
Pedicle,  Ovarian.  Phlegmasia 
after,  266.  Position  of  operator 
and  others  during,  199.  In  preg- 
nancy, 184.  Purgatives  :  Before 
operation,  194  ;  danger  of  ad- 
ministering them  within  a  few 
hom's  of  the  operation,  194,  256  ; 
after  ovariotomy,  248.  Pyajniia 
after,  259.  Septicfeniia  after,  259. 
Solid  matter  and  secondary  cysts, 
breaking  down,  209.  Sponges  and 
insti-uments  left  in  peritoneal 
cavity  after,  2.38.  Steps  of  the 
operation,  195.  Sutures  :  Inti'o- 
duction  of,  into  abdominal  wound, 
234.  Removal  of,  251.  Syncope 
fi'oni  anaemia  of  the  brain  after, 
268.  Temperature,  rise  of,  after, 
258.  Tetanus  after,  268.  Throm- 
bosis after,  266.  Treatment  before, 
19-3.  Trocar  :  See  Trocar,  Ovari- 
otomy. Vomiting  after,  24-3,  255, 
256,  260. 

Ovary,  26.  Sm-gical  pathology  of  cystic 
disease  of,  158.  Inflammation  of, 
274. 

Owen,  ifr.  Edmund,  on  ah-esia  in 
infants,  459. 

P 

Paget,  Mr.  Stephen,  on  parotitis,  after 
ovariotomy,  267. 

Pallen,  Dr.  Montrose,  on  trachelor- 
rhaphy in  childbed,  346. 

Palpation  :  Abdominal,  Bimanual, 
53. 

Pampiniform  ple.xns,  37,  43. 
Pancoast  :  Operation  for  ectopia  vesi- 
cse,  451. 

Papilloma  :  Of  broad  ligament,  162.  Of 
Fallopian  tube,  163.     Of  ovarv 
161. 

Paqueliu's  cautery.  '  See  Thcrmo-cau- 
tcry. 

Parker,  Mr.  R.  W.  :  The  supra-pubic 
operation  for  removal  of  vesical 
tumours,  473. 

Parotitis  :  After  ovariotomy,  267.  After 
trachelorrhaphy,  345. 


Parovarian  cysts.    See  Broad  ligament 

cysts,  simple. 
Parovarium,  27. 

Parvin,  Dr.,  case  of  uretero-vaginal 
fistula,  441. 

Pawlik,  Dr.,  on  amputation  of  the 
eervi.\  uteri,  327. 

Pean's  forceps,  95. 

Pedicle  needles,  112. 
—     pins  (for  hysterectomy),  124. 

Pedicle,  in  hysterectomy,  292. 

Pedicle,  ovarian,  215.  Changes,  morbid, 
in,  266.  Detachment,  spontane- 
ous, of,discovered  during  operation, 
177,  211,  217.  Double,  in  fused 
ovarian  cysts,  216,  225.  Hiema- 
tocele  of,  270.  Ligature  of,  185, 
215,  218.  Slipping  of,  from  liga- 
ture, 262.  Splitting  of,  186,  262. 
Stump  of,  passed  at  stool,  266. 
Transfixion  of,  220.  Twisting  of, 
177.  ^  See  also  Sessile  tumours  and 
Uterine  tissue. 

Pedicle  of  pedunculated  uterine  fibroids, 
302.  Of  fibroid  uterine  polypi, 
305.  Of  mucous  uterine  polypi, 
314.  ^ 

Pelvic  arteries,  etc.  See  Arteries  of  the 
pelvis  and  Artery. 

Perineorrhaphy  :  For  relief  of  pro- 
lapsus, 405.  See  Pei-ineum,  rup- 
ture of. 

Perineum  |_  Anatomy  of,  388.  Rupture 
of,  387.  Operation  for  repair  of 
(perineorrhaphy),  391.  Bantock's 
method,  392.  Purse-string  opera- 
tion, 399.  Pathology  of,  389. 
Partial  rapture  of,  402. 

Peritoneum-hook,  Adams',  101,  203. 

Peritoneum  :  Pelvic,  33.  Uterine,  20, 
34.  "Toilet,"  236.  Cleaning  or 
washing  out,  or  flushing  with 
water,  204,  236. 

Peritonitis  after  ovariotomy,  259. 

Phlegmasia  after  ovariotomy,  266. 

Pigmentary  line  along  linea  alba,  202. 

Pins  :  For  uterine  pedicle,  124.  In  hys- 
terectomy, 295. 

Placenta,  wounds  of,  in  operations  on 
pregnant  uteri  and  e.xtra-uterine 
fojtal  sacs,  364,  372. 

Platinum  knife,  for  galvano-cauterv 
151.  ^' 

Playfair,  Dr.,  on  trachelorriia])hy,  339. 
On  la]iai'o-elytrotomy,  or  Thomas's 
operation,  386. 

Ple.xuses  :  Pampiniform,  43.  Venous 
41.  ' 

Plugging  the  vagina,  61. 

I  J 
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Polarization,  146. 

Polypus-forceps,  utorine,  314. 

Polypus,  uterine  iibroitl.  See  Fibroid 
2>olypus,  uterine. 

Polypus,  uterine  mucous  :  Removal 
'  of,  313.    Fatal  case,  315. 

Porro's  o])eration  :  Dr.  Godson's  defi- 
nition of,  379.  Details  of  the 
operation,  380.  Allied  operations  : 
Porro-Freund's,382.  Supra-vaginal 
liysterectomy  during  pi'egnancy, 
384.  Alter  rupture  of  the  uterus, 
378,  386. 

Porro-Freund's  operation,  382. 

Pouch  of  Douglas.  See  Douglas's 
liouch. 

Pregnancy  :  Discoloration  of  vulva  in, 
3,  46.  Extra-uterine  :  See  Exlra- 
ulcrina  precjnanoy.  Hysterectomy 
during,  384.  Ovariotomy  during, 
184.  See  Oaisarean  section  and 
Porro's  operation. 

Pregnant  fibroid  uterus  :  Operations  on, 
384.    Removal  of,  at  term,  385. 

Pressure-forceps,  93.    See  Forceps. 

Prolapse  of  vaginal  walls  and  uterus, 
operations  for,  404.  Its  relation 
to  hernia,  407. 

Puech  on  retained  menstrual  blood,  460. 

Purgatives  and  aperients  after  ovari- 
otomy, 248. 

Pyaemia  after  ovariotomy,  260. 

Pye,  ]\Ir.  Walter:  The  supra-pubic 
operation  for  removal  of  vesical 
growths,  473. 

Pyosalpinx,  274. 

Pyriformis,  49. 


R 

Receptacle  for  ovarian  fluid  during 
operation,  85. 

Rectal  examination,  69.  ^  By  introduc- 
tion of  entire  hand,  70. 

Recto-abdominal  examination,  71,  462, 
466. 

Recto-vaginal  examination,  72. 
Recto-vaginal  fistula,  446.  Operation 
for,  447. 

Recto-vesical  examination,  /2,  462, 
466. 

Reef-knot,  double,  221  note. 

Resin  plaster  for  waterproof  sheet : 

How  to  prepare,  87. 
Rheophore,  149. 
Rheostat,  145. 

Roberts,  Dr.  Carr  :  Caseof  tubo-uternie 
pregnancy  361. 


Robson,  Mr.  Mayo  :  Case  of  atresia 
with  distension  of  Fallo])ian  tubes, 
462.  Operation  for  ectopia  vesicse, 
451. 

Round  ligaments,  18.  Alexander's 
operation  on,  413. 

Routh,  Dr.  C.  H.  F.  :  Case  of  extra- 
uterine pregnancy,  356.  On  the 
treatment  of  rupture  of  uterus, 
377. 


S 

Sanger,  Professor :  His  modification 
of  Cffisarean  section,  370.  Rules 
for  .simplification  of  same,  375. 

Sarcoma  of  ovary,  164.  See  Solid 
ovarian  tumours. 

Savage,  Dr.  Henry  :  On  the  Fallopian 
tube,  25.  On  the  perineal  body, 
388.  On  the  vestibular  glands, 
11. 

Scalpel,  for  abdominal  sections,  91. 

Schroder :  His  method  of  supra- 
vaginal excision  of  the  cervix, 
330.  Of  excision  of  cervix  and 
use  of  caustics,  332.  Of  amputa- 
tion of  the  elongated  cervix,  335 , 
337. 

Scissors,  for  ovariotomy,  92. 

Scybala  and  milk  diet,  244. 

Screw,  Tait's,  287,  290_. 

Semi-prone  position,  57,  63.  ^ 

Septa,  abnormal,  in  vagina,  7. 

Septicajmia  after  ovariotomy,  259. 

Sessile  ovarian  tumours,  211,  225. 

Serre-noeud,  122.  Ciutrat's,  124.  See 
Kocherles  Scrrc-nceud. 

Sheet,  waterproof,  for  ovariotomy,  87. 

Shively  Dr.  :  His  case  of  intestinal 
obstruction  six  years  after  ovari- 
otomy, 264 

Silk,  for  ligature,  119. 

Silkworm-gut,  120,  239. 

Simon,  Professor :  His  amputation  ol 
the  elongated  cervix,  337.  His 
dilator,  472.  His  elytrorrhaphy, 
412.  His  case  of  atresia  of  urethra 
between  two  fistulre,  438.  His 
principle  in  operations  for  vesico- 
vaginal fistula,  426. 

Simpson's  volsella,  308  note. 

Simpson,  Dr.  A.  R.  :  His  method  of 
vaginal  extirpation  of  the  uterus, 
322.  Of  amputation  of  the  elon- 
gated cervix,  338. 
Sims,  Dr.  JIarion  :  Treatment  of  can- 
cerous cervix,  332.    Of  elongated 
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eei'vix,  336.  Elytioivliaphy,  407. 
Guavdod tumour-hook,  309.  Specu- 
hiui,  (32.  Tampon-screw  or  fixa- 
teui',  310.  Priuinjjles  of  operation 
for  vesico-vagiual  fistula,  426. 
Skene's  tubes,  12. 

Smart,  Dr.  David,  and  Frcuiid,  on 
extra-uterine  gestation,  351. 

Solid  ovarian  tumours,  164.  Abdom- 
iual  incision  in  removal  of,  185. 

Sound,  uterine,  73.  How  to  introduce, 
74. 

Spanton,  Jlr.,  on  fcetal  bone,  left  in 
gestation  sac,  364. 

Specula,  relative  merits  of  dift'erent 
kinds,  68. 

Speculum-forceps,  60. 

Speculum,  58.  Barnes',  65.  Boulton's, 
for  trachelorrhaphy,  341.  Boze- 
man's,  62.  Cusco's,  67.  Fer- 
gusson's,  59.  Neugebauer's,  64. 
Sims',  62.    Valvular,  64. 

Sphincter  vaginne,  48. 

Sponge-holder,  427. 

Sponge-tents,  79. 

Sponges,  89.  Cleaning  and  counting 
after  alidominal  section,  90,  237. 
In  ovariotomy,  196,  237.  Prepar- 
ation of  new,  89. 

Stanley's  director,  102,  204. 

Staude,  Dr.  :  His  method  of  vaginal 
extirpation  of  uterus,  324. 

Sti-aps  for  ovariotomy,  86. 

Subperitoneal  uterine  fibroid,  removal 
of,  300. 

Surgeon's  knot,  221  noir. 

Sutures  for  ovariotomy,  119.  Arrange- 
ment of,  after  introduction,  236. 
Inti'oduction  of,  232.  Needle  for, 
116.  Removal  of,  251.  Accident- 
ally passed  through  intestine,  264, 
265.    Silkworm-gut.  120. 

Suture-twister,  S-headed,  432. 


T 

Taljle,  operating,  for  ovariotomy,  189. 

Tait,  Mr.  Lawson  :  On  Alexander's 
operation,  417.  On  extra-uterine 
pregnancy,  352.  On  extiipation 
of  ruptured  foetal  sac,  357.  On 
opium  after  perineorrhajdiy,  398. 
Ovariotomy  trocar,  104.  On  wash- 
ing out  peritoneum,  204,  236. 
Pressure-forceps,  99.  Screw  for 
extracting  uterine  fibroid,  287 
290. 

Tampon-screw,  Sims',  310. 


Tangle-tents,  79. 

Tapping  ovarian  cysts,  177.  During 

ovariotomy,  207,  231. 
T-bladed  prossure-force])a,  100,  111. 
Teale's,  Mr.  Pi'idgin,  Dangers  to  HcciUh, 

189. 

Temperature,  rise  of,  after  ovariotomy, 
258. 

Tents,  79.  Disinfection  of,  81.  Intro- 
duction of,  80.    Removal  of,  81. 

Tetanus  after  ovariotomy,  268. 

Thermo-cauteiy :  Pat^uelin's  com- 
pared with  galvano-cautery,  155. 
In  atresia,  463.  In  incision  of 
capsule  of  submucous  uterine 
fibroid,  312.  In  vaginal  section 
of  extra-uterine  gestation  sac,  356. 

Thomas,  Dr.  Gaillard  :  On  elytror- 
rhaphy,_407,  412.  On  the  galVano- 
cauter3rin  elongation  of  the  cervix, 
335.  Laparo-elytrotomy,  386.  0]i 
partial  rupture  of  the  perineum, 
402.  On  Sims'  amputation  of  the 
elongated  cervix,  336.  Chronic 
tetanus  after  ovariotomy,  269.  On 
uretero-uterine  fistula,  442. 

Thompson,  Sir  Henry :  Supra-pubic 
operation  for  removal  of  vesical 
growths,  473. 

Thorburn,  Dr.  :  On  the  galvano-cautery 
in  elongation  of  the  cervix,  335. 
On  the  speculum  in  recto-vaginal 
fistula,  448. 

Thornton,  Mr.  J.  Knowsley :  Ice-eajj, 
133.  Excision  of  a  hernial  pouch 
formed  in  abdominal  cicatrix,  255. 
Ligature  of  pedicle  in  antemic 
liatients,  219.  Intestinal  obstruc- 
tion :  His  therapeutic  treatment  of, 
265.  Listerian  dressing  of  wound, 
240.  Ovariotomies  in  cases  ■\\  here 
incision  and  drainage  had  failed, 
181.  Degenerate  j^lacenta  in  exti'a- 
uterine  pregnancy,  367.  On  (j^ui- 
nine  in  beef-tea  enemata,  247. 
Removal  of  iiregnant  filiroid  uterus, 
385. 

Thrombosis  after  ovariotomy,  266. 
Tilt's,  Dr.,   Toucher,  or  recto-vaginal 

examination,  72. 
"  Toilet  of  the  peritoneum,"  236. 
Toucher,  or  recto-vaginal  examination, 

72. 

Trachelorrhaphy,  or  Emmet's  operation, 
340.  Pallen's  "immediate,"  346. 
Parotitis  after,  345. 

Trask,  Dr.,  on  seat  of  rupture  of  preg- 
nant and  i)arturient  uterus,  379. 

Trays  for  instruments,  83. 
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Trocar,  ilouic,  103  note. 

Trocar  :  Ovariotomy,  102.    Tait's,  104. 

"Wells',  102. 
Trocar,  tapping,  105,  179,  ,231. 
Tubal  pregnancy  or  gestation,  351. 
Tubes.     See  Fallopian  tubes,  Skene's 

.  tubes,  etc. 
Tupelo-tents,  79. 
Twisting  of  pedicle,  177. 


U  _ 

Umbilicus  :  Eemoval  of  its  tissuss  to 
facilitate  union  of  abdominal 
wound,  185,  289. 

Uraclius,  202. 

Uretero-vaginal  and  uretero-uterine 
fistula,  422,  441. 

Ureters,  31.  Relation  of  artery  of 
cervix  to,  43. 

Urethra:  Atresiaof,  complicating  vesico- 
vaginal fistula,  437.  Dilatation  of, 
472.  Meatus  of,  11.  As  felt 
through  vaginal  wall,  50.  Car- 
uncle or  vascular  tumour  of,  its 
removal,  469. 

Uterine  artery,  39.  In  hysterectomy,^ 
297.  In  supra-vaginal  excision  of 
cervix,  331.  lu  vaginal  extirpation 
of  uterus,  321. 

Uterine  insufflator,  Clay's  and  Kabier- 
sky's,  138. 

Uterine  tissue :  Unsafe  for  ligature, 
17,  222.  Sometimes  iucluded  in 
ovarian  pedicle,  39,  222,  227. 

Utero-saoral  ligaments,  19. 

Utero-vesical  ligaments,  19. 

Uterus.  Anatomy  o^,  16.  ^Circular 
veuous  sinus  of,  371,  378.  See 
Gcrvix  uteri. 

Uterus ;  diseases  of  and  operations 
upon.  See  Fibroid,  uterine ;  Fi- 
broid polypus,  uterine  ;  Fohqncs, 
uterine  mucous ;  hysterectomy ; 
VagirM  extirpation  of  uterus,  etc. 

Urethral  or  urethro-vaginal  fistula,  437. 

Urinary  fistula,  418. 

U-teeth,  in  blades  of  pressure-forceps, 
98. 


V 

Vagina,  12.  Deficiency  of,  465.  Ex- 
ploration of,  46,  53,  57.  Plugging 
of,  61.  Operations  for  prolapse  of, 
404  406. 


Vaginal  dilator,  elastic  gum,  425. 
Vaginal  extirpation  of  uterus,  318. 
Vaginal  septa,  abnormal,  7. 
Valvular  speculum,  64. 
Vascular  tunioiu' of  urethra,  or  urethral 

caruncle,  469. 
Veins,  pelvic,  41. 

Vesico-rectal  examination,  72,  462, 
466. 

Vesico-uterine  fistula,  440. 
Vesico-uterine  pouch,  33. 
Vesico-vaginal  fistula,  418.  Operation 

for  relief  of,  426.    Opcratio)i  iu 

cases  of,  near  cervix  uteri,  436. 

Colpocleisis  for  extreme  cases  of, 

444. 

Vessels,  pelvic,  37. 
Vestibule,  11. 

Volsella  :  For  diagnosis,  58,  69,  71, 
76,  78.  For  ovariotomy,  106. 
For  removal  of  fibroid  polypi— 
Nelaton's,  107.  Kidd's,  309. 
Simpson's,  308  note. 

Volt,  142. 

Vomiting  after  ovariotomy  :  From  the 
anaisthetio,  243,  255.  From  septic 
conditions,  260.  From  gastro- 
intestinal disturbance,  256. 

V-teetli,  in  blades  of  pressure-forceps, 
99. 

Vulsellum.  See  Volsella,  aud  page  76 
note. 


W 


Washing  out  peritoneal  cavity,  204, 
236. 

"Watson,  Professor,  ou  the  ureters, 
33. 

"Waterproof  aprou,  for  operator  aud 
assistants,  197. 

"Waterproof-sheet  :  For  drainage-tube, 
128.  For  ovariotomy,  etc.,  87, 
198.  Not  needed  iu  o'ophorec- 
tomy,  277. 

Wells,  Sir  T.  Spencer  :  Clamp-forceps, 
112.  Forcipressure,  93.  Ovari- 
otomy-trocar, 102.  Pedicle-liga- 
ture in  ovariotomy,  the  knot  for, 
221  note ;  the  tightness  of,  222 
mtc.  Pedicle-needle,  114.  Porro- 
Freund's  operation,  382.  Porro's 
operation  iu  case  of  fibroid  uterus, 
385.  Pressure-forceps  :  Old  form, 
96.    Now  form,  97. 

Wet-packing  after  ovariotomy,  259. 
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Wire-looi).    Sec  KocbcrU's  sem-nceud. 

Williams,  Dr.  Joliu  :  On  the  vascular 
supply  of  the  uterus,  40.  On 
recurrence  of  uterine  cancer,  317. 
His  adoption  of  Sanger's  method 
of  supra-vaginal  excision  of  the  j 
cervix,  331  iiolc.  ' 

Wood,  Mr.  John  :  Operation  for  ecto- 
jiia  vesicte,  451. 

Womb.    See  Uterus.  | 

Wool,  absorbent,  how  to  test,  131.  | 


Wristlets  or  handcull's  fm-  ovariotoniv, 
86..  ' 

Wylie,  Dr.  Gill  :  On  hot  water  as  a 
preventive  of  shock,  204  note. 


Z 

Zweifel,  Professor  :  Removal  of  kidney 
in  ureteric  fistula,  442. 
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By  the  same  Author. 

Cottage      Hospitals  —  General, 

Fever,  and  Convalescent :  Their 
Progress,  Management,  and  Work.  Second 
Edition,  with  many  Plans  and  Illustra- 
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Edition,  by  F.  DE  Chaumont,  M.D., 
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